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Isn't this the 
ture you want to prescribe 


for your hypertensive patients? 





Nitranitol’s safe, gradual, prolonged vasodilation 
permits hypertensives to resume more normal lives, 


And . . . therapeutic dosages of NITRANITOL can be maintained 
over long periods of time . . . without frequent checkups . . . without 


worry about possible toxic effects. 


Nitranitol is the universally prescribed drug in the management 


of essential hypertension. 


\ eh \\ ITO ] 
i L A (brand of mannitol hexanitrate) 


FOR SAFE, GRADUAL, PROLONGED VASODILATION 





|. When vasodilation alone is indicated —NITRANITOL. 
2. When sedation is desired—NITRANITOL with PHE- 
NOBARBITAL 
For extra protection against hazards of capillary 
fragility—NITRANITOL with PHENOBARBITAL and 


Ay 
Merrell RUTIN 
" aaa: Shade When the threat of cardiac failure exists—N/]TRANITOL 
with PHENOBARBITAL and THEOPHYLLINE 


For refractory cases of hypertension — NITRANITOL 
PV. (Nitranitol, Phenobarbital, Veratrum Alkaloids*) 
* alkavervir 
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When Birds Fly South 


, PSORIASIS 
eer patients need 


RIASOL 


The approach of colder weather is 
a warning that psoriasis eruptions will 
soon return to many of your patients 
who have enjoyed summer remissions. 
In this connection, here are three inter- 
esting facts about the use of RIASO 
for psoriasis: 

One, RIASOL by actual clinical test 
proved effective in 76% of cases in 
controlled group. 

Two, RIASOL cleared or greatly im- 
proved the skin patches in an averag 
period of eight weeks in this test. 

2 Three, RIASOL reaches and helps 

Before Use of Riasol alter the lesions of psoriasis located i 
the deeper epidermal layers. 

RIASOL contains 0.45% mercur 
chemically combined with soaps, 0.5% 
phenol and 0.75% cresol in a washable 
non-staining, odorless vehicle. 

Apply daily after a mild soap bat 
and thorough drying. A thin invisible 
economical film suffices. No bandages 
required. After one week, adjust t 
patient’s progress. 

Ethically promoted RIASOL is sup 
plied in 4 and 8 fld. oz. bottles aft 
pharmacies or direct. 





MAIL COUPON TODAY—TEST RIASOL YOURSELF 


SHIELD LABORATORIES De 
12850 Mansfield Ave., Detroit 27, Mich. 


Please send me professiona 
literature and generous clini 
package of RIASOL 


M.D 


Zone 


After Use of Riasol 


RIASOL FOR PSORIASIS 


Prelude to asthma? 


not necessarily bee 


Tedral, taken at first sign of attack, 
often forestalls severe symptoms. 
in 15 minutes...Tedral brings symp- 
tomatic relief with a definite increase 
in vital capacity. Breathing becomes 
easier as Tedral relaxes smooth 
muscle, reduces tissue edema, pro- 
vides mild sedation. 

for 4 full hours...Tedral maintains 
more normal respiration for a sus- 
tained period—not just a momentary 
pause in the attack. 


CHILCOTT 


oil thonadenias ie, 


Prompt and prolon ged relief 
with Tedral can be initiated any time, 
day or night, whenever needed with- 
out fear of incapacitating side effects. 


Tedral provides: 
theophylline 

ephedrine ii . ¥ gr. 
phenobarbital ................. . Vg gr. 
in boxes of 24, 120 and 1000 tablets 


2 gr. 


FORMERLY THE MALTINE COMPANY 


MORRIS PLAINS, NEW JFPSEY 
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ron CCZEM A 


Despite the diagnostic complexities of 

the many forms of eczema—acute, 
subacute, chronic, infectious, etc., treatment 
with Vioform Cream or Vioform Ointment 
is uniformly simple, convenient, and, 

above all, consistently effective. Vioform® 
(brand of iodochlorhydroxyquinoline) 

has been termed “one of the best antieczematous, 
mildly soothing . . . remedies.’’* 

Issued: Vioform Cream 3% and Vioform 
Ointment 3%, 50-Gm. tubes, 1-lb. jars. 
Ciba Pharmaceutical Products, Inc. 
Summit, N. J. 


*Sulzberger, Marion B., and Wolf, J.: Dermatologic 
Therapy in General Practice, ed. 3, Chicago, 
Year Book Publishers, Inc., 1948, p. 107. 
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a new 
synthetic 
narcotic 


for longer-lasting 
pain relief 


SIDE EFFECTS 





DROMORAN MORPHINE 


*Dose 15 mgii/4 ar) 
Pain Retief 4to 6 hrs 
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and disorientation 
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Morphine 
depressed appetite 


frequent 
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occasional 








vomiting 





occasional 





Caution: Dromoran is a narcotic analgesic. It has 
addiction liability equal to morphine and for this reason 
the same precautions shou!d be taken in administering 
the drug as with morphine. 

DROMORAN @-~brand of methorphiaan (di-3-hydroxy-N-methyl- 
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THE MAN ON THE COVER 
is Dr. Robert H. Kennedy of 
New York City, Professor of 
Clinical Surgery at the New 
York University Post-Gradu- 
ate Medical School and guest 
editor of the Symposium on 
Trauma beginning on page 
65. Dr. Kennedy is surgical 
director of Beekman-Down- 
town Hospital and attending 
surgeon at University and Bel- 
levue hospitals. First vice- 
president elect of the Amer- 
ican College of Surgeons, he 
has served as chairman of its 
Committee on Trauma since 
1939. He is also a member 
of the American Surgical As- 
sociation, American Associa- 
tion for the Surgery of Trau- 
ma, New York Academy of 
Medicine, International So- 
ciety of Surgery, and the 
Society of Medical Consult- 
ants to the Armed Forces. 
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—safe and effective whenever 


laxation is indicated 


C.B. FLEET CO., INC. 
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finfection not uncommon 


in 8 out of 10 children, palpation in C-V angle 
colon bacillus invades 





tbdominal pain and mgidits 


in children, 75% have congenital mal- 
formation . . . others may have calcu- 
lus, foreign body, neoplasm, ureteral 
spasm. 


suggestive of an acute abdomen 
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derramycin 


Many urinary tract infections 
as well as other infections 
rapidly respond to therapy 
with this well-tolerated 


broad-spectrum antibiotic 


Available in a wide variety of convenient dosage forms. 
a o 


world’s largest producer of antibiotics 
- 


ANTIBIOTIC DIVISION, CHAS. PFIZER & CO., INC., BROOKLYN 6, N. ¥. 





LETTER FROM THE EDITOR 





Dear Reader: 


One of my friends who practices urology came into my 
office the other day holding a copy of Modern Medicine open 
at the page listing the National Editorial Board. 


“I see you have Dr. So-and-so writing for your journal,” 
he said. “He's a fine urologist and a friend of mine, and busy 
as blazes. How can he find the time to write for you?” 


I explained that the members of the editorial board do not 
write the reports in Modern Medicine. They do perform a job 
that is even more important to the reader. They select the ma- 
terial that is to be reported. Each member of the board reads 
all the current literature in his own field. Significant articles of 
interest to a wider circle of readers than the specialty journal 
reaches are earmarked tor Modern Medicine. 


These articles are then assigned to carefully trained and 
experienced science writers, who write the concise, fact-packed 
reports that Modern Medicine readers demand. Our staff artist 
prepares illustrations to aid comprehension vf difficult points. 
Our editors revise and polish each report until the meaning 
stands out unmistakably clear and with the proper emphasis. 
Phe finished report is readable, reliable, and quickly grasped. 


This is the selective reporting that makes Modern Medicine 
of unique value to the reader. It is not the product of one man, 
but of many, each an expert in his particular field and each 
working toward a common goal: the accurate presentation of 
significant medical developments to the doctors of America in 


EDITOR-IN-CHIEF 


the shortest possible time. 
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(Am. J. Obst. & Gynec. 61:1366, 1951) 





‘Edrisal’ 


Each ‘Edrisal’ tablet contains: 
Benzedrine* Sulfate . pe ks ae ae 

(racemic amphetamine sulfate, S.K.F.) 
Acotyltalicylic acid 2. www kk tw 
Phenacetin . 


Dose: 2 tablets 








. The color of the ‘Edrisal’ tablet has been 
please note: changed from white to blue-green. 





‘Edrisal’ relieves pa 


Smith, Kline & French Laboratories Philadelphia 
*T.M. Reg. U.S. Pat. Off. 
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Figures Transposed 

rO THE EpITORS: | have just no- 
ticed that on page 80 of your June 
15, 1952 issue a very grievous error 
Was committed in reporting an ar- 
ticle by Dr. Charles L. Fox and as- 
sOciates On a balanced electrolyte 
solution. 

For those familiar with the sub- 
ject the error is very obvious, but 
I wonder if the medical practitioner 
would detect this so easily. Should 
he follow your excerpt, instead of 
checking with the original article in 
preparing such a solution for clini- 
cal use, the results might be un- 
pleasant if not actually deplorable. 

In quoting the authors’ table giv- 
ing the composition of plasma and 
of the electrolyte solution the val- 
ues for Cl and HCO,— have 
unfortunately been transposed. 

I think that a correction should 
be published promptly in a conspic- 
uous place. 

S. MORGULIS, M.D. 
Omaha 


€ The correct table of composition is 


Electrolyte 

Plasma Solution 
140 140 
103 103 
27 55 
10 
5 
3 


Communications from the 
readers of MODERN MEDICINE 
are always welcome. Address 
communications to The Editors 
of MODERN MEDICINE, 

84 South 10th St., 
Minneapolis 3, Minn. 





Cracks on Fingers 

rO THE EDITORS: Modern Medi- 
cine contains so many valuable 
items that I have formed the habit 
of saving it. In looking over the 
July 1, 1951 issue (p. 44), I ob- 
serve a question concerning a wo- 
man who suffers from cracks in 
her fingers. I should like to de- 
scribe 2 cases in my experience. 

Both women were past middle 
age and had been tortured for some 
years with this most annoying af- 
fliction. Especially in cold weather, 
the skin on the fingers would sud- 
denly burst open and often bleed a 
little, leaving a painful area for one 
or two days. 

One patient used Priscoline for 
about a week and felt benefited; 
some months later she obtained 
much relief from a recurrence by 
the use of Calthenamine ointment. 
The second patient was also grati- 
fied with the results of Calthena- 
mine. 

Moderate low-salt diets 
without apparent benefit. 

CLARA S. WEBSTER, M.D. 


were 


Tucson 


Misplaced Emphasis 

TO THE EDITORS: As a regular 
and interested reader of your jour- 
nal, I was disturbed by the poten- 
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Even at the ages when vitamin supplemen- 
tation is often a problem, children /ike 
Mulcin. The refreshing orange flavor, 
smooth, non-sticky texture and appealing 
color of this vitamin emulsion win ready 
acceptance. And there’s no unpleasant 
aroma or after-taste. Mulcin does not need 
refrigeration; even at room temperature, 
its potency is assured. 
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Available in 4 oz. and 
economical I pint bottles 


. Mulcin supplies: 


3000 units.» : Vitamin A | MEAD 
1000 units Vitamin D i ae ‘ 
50 me. Ascorbic acid . aw Uthidud men AM 


i meg. Thiamine oy 


° 2 1 
‘1.2 mg. Riboftavin hormate mit cal) f Cogan ee 
J 





8 mg. Niacinamide 


MEAD JOHNSON & COMPANY EVANSVILLE 21, INDIANA, U.S. A. 





Poly-Vi-Sol_ 
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Since all their vitamins are in 
synthetic form, the ‘‘Vi-Sols"' 
are welltolerated even by allergic 


patients. 
oo Uae 4 « « 
Stable at room temperature, the / 
“Vi-Sols'' require no refrigera- : 
tion. They may safely be auto- 
‘Claved with the formula. 5 7 y 


Tirtre rc ate 


t. 


Available in 15 and 50 cc. bott/es, with calibrated droppers 





POLY-VI-SOL 50 mg. 


Each 0.6 cc. supplies 





Each 0.6 cc. supplies 


CE-VI-SOL 50 mg. 


Each 0.5 cc, supplies 


MEAD JOHNSON & COMPANY, U MEAD) EVANSVILLE 21, IND., U.S.A. 
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tially misleading emphasis placed 
upon boric acid poisoning in Diag- 
nostix (Modern Medicine, Mar. 1, 
1952, p. 166) together with the as- 
sociated cartoon. Perhaps the text 
itself would not be misleading since 
it is clearly stated that the mother 
involved in this particular case ap- 
plied pure boric acid powder to the 
diaper area, yet it appears worth- 
while to call this to your attention. 

While it is recognized that boric 
acid is a potentially toxic agent 
when misused and has been the 
cause of death in certain instances 
when either accidentally ingested 
in fairly sizable quantities or ap- 
plied to extensive lesions of the in- 
tegument resulting from burns or 
other causes, under conditions re- 
sulting in prolonged contact, there 
is no instance of local or systemic 
toxicity known to have resulted 
from the use of baby powders con- 
taining concentrations of boric acid 
in the neighborhood of 5%. 

The cartoon associated with the 
case description leaves the impres- 
sion that the mother is applying 
ordinary baby powder, since the 
outline of the container she is hold- 
ing, while very crude, is strongly 
reminiscent of the type of baby 
powder cans widely sold in drug- 
stores throughout the nation. 

JOHN HENDERSON, M.D. 
New Brunswick, N. J. 


® TO THE EDITORS: During the past 
several years there has appeared an 
increasing number of papers, by 


Abramson, Brooke, Watson, and 
others, reporting deleterious effects 
and even death from the use of 
boric acid as a therapeutic agent. 


CORRESPONDENCE 


Our interest in boric acid dates 
back to 1923 and 1926 when Kahl- 
enberg and Barwasser, by numerous 
experiments, clearly demonstrated 
that boric acid in solution is readily 
absorbed through the intact skin 
and appears in the urine in a short 
time. In a more recent paper we 
commented on the efficacy of boric 
acid as an auxiliary agent in ther- 
apy because of this property. How- 
ever, at that time, we were unaware 
of the above reports of percuta- 
neous boric acid deaths, some of 
which were as yet unpublished. 

Also as a dermatologist I am 
now particularly interested in the 
problem which these reports pre- 
sent and I feel that it is of vital 
importance that the following ques- 
tion be definitely settled: Is boric 
acid per se a toxic substance in all 
concentrations and in all persons 
when used therapeutically or only 
in those who have an_ individual 
idiosyncrasy to the drug? 

NORBERT C. BARWASSER, M.D. 
Moline, III. 
Plea for Practical Education 

TO THE EDITORS: It is my belief 
that the following plan will go far 
to combat socialized medicine, will 
result in a more equal distribution 
of doctors, will prevent the stag- 
gering debt now incurred by the 
medical student or his parent, and 
will prevent the long, useless grind 
incurred by the student. Surely our 
present plan has reached the ex- 
treme of extremes. I dread to see 
us swing to the other extreme, and 
the old adage that “men go from 
one extreme to another” may some 
day apply to medical education. 
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CORRESPONDENCE 


So the following is a middle- 
ground plan, as I see it. Divide our 
medical curriculum into about 10 
or 12 special courses. The student 
his M.D. degree, but 
major in, for instance, 
internal medicine, 
neurosurgery, Or- 
ophthalmol- 


would get 
he would 
general practice, 
general surgery, 
thopedics, pediatrics, 
Ovy, obstetrics and gynecology, oto- 
rhinolaryngology, psychiatry, der- 
matology, or urology. The student’s 
diploma, of would desig- 
Mate his specialty. The location 
Where he must practice for three 
years would be selected for him by 
a special board. After that time he 
would be free to move at will. 
With this plan, we would expect 
to place the general practitioner in 


course, 


IN LOW BACK PAIN 


a good village or rural community 
for the three-year period. The gen- 
eral surgeon and the pediatrician 
might be placed in the average 
county seat town of a few thou- 
sand. The rarer specialists, such as 
the neurosurgeon, might be placed 
in a larger center of some 40,000 
or more. The odds are that the vast 
majority, after an “initiation pe- 
riod” of three years, would remain 
where originally placed. The grad- 
uate now has but the faintest idea 
where to get the best location. 
Surely a special board, trained in 
obtaining locations, would be a 
real service to the graduate and to 
the various communities. 

It is to be presumed that the 


(Continued on page 26) 
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Dioloxol. 


COUNCIL-ACCEPTED BRAND OF MEPHENESIN @ 


has frequently induced 
demonstrable relief 


“Mephenesin offers a new 


approach to this problem.” 


HERMANN | Ff and SMITH. ® T. The Journaldancet 71.271, 1958 


Dioloxol is metabolized rapidly 
... Specially-prepared, 
fast-disintegrating tablets makes 
the Dioloxol available for 
absorption almost immediately. 


TABLETS: 0.5 Gm./ELIXIR: 0.1 Gm. per ec, 


Comprehensive literature 
and complimentary supply available 


GW t ane “oe 
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By elevating the mood, Syntil helps achieve a less worrisome attitude 
—which in turn relieves aggravation of the organic condition. 


® 


Syntil—a carefully balanced combination of central stimu- 
lant and “daytime” sedative— 


Syntil relieves depression... 
—with the central nervous stimulation of Syndrox® Hy- 
drochloride (Methamphetamine Hydrochloride, McNeil) 


Syntil reduces nervous tension... 
—with the steadying influence of Butisol® Sodium (Buta- 
barbital Sodium, McNeil) 
Each scored yellow tablet contains: 


Syndrox® Hydrochloride 2.5 mg. 
Butisol® Sodium 15 mg. (4% gr.) 


SUGGESTED DOSAGE: 
One tablet with meals three times a day. Caution: Use 
only as directed. 
Tablets Syntil are supplied in bottles of 100 and 1000, 
Samples on request. 
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b in your profession, your hands are 
priceless! Protect them against the 
irritation caused by soaps with high 
alkalinity. SEPTISOL has a low pH 
... only 1/60 the alkaline potential 
of normal soap. In addition... 
SEPTISOL is super fatted with natural 


vegetable oils and emollients. 
These two “built-in”? advantages 
assure mildness . 6 «¢ @ffectively 
block skin irritation. 


Also, SEPTISOL pros 
vides (1) superior anti« 
sepsis .. . “surgically 
clean" hands, (2) pro- 
fuse lother (3) thore 
ough cleansing action, 
(4) economy... 
SEPTISOL is supplie 

as a concentrate; one 
gallon makes two gale 


lons “use” solution, 


Try SEPTISOL today. 
Just call your dealer. 


Free plastic dis- 
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gallon of Septisol 
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course would be four years in ma- 
joring for the special degrees, but 
by the third and fourth years the 
student could be performing the 
functions of an intern in his se- 
lected field and, on graduation, 
would not require such a long in- 
ternship. 

Colleges should admit only Eng- 
lish-speaking students, but there 
probably should be one school in 
the whole United States with Span- 
ish-speaking teachers for Spanish- 
speaking students. Nothing is more 


| difficult than teaching medicine to 
| one who has only a limited knowl- 
| edge of English. 





| 





1 believe the reader will agree 
that part of our pre-med course 
could be omitted without detriment. 
One year should be sufficient for 
high school graduates. In my own 
class of 1909, some splendid stu- 
dents had only academy training, 
which was only a few steps ahead 
of the three R’s. 

Let us imagine a class of 100. 
The course would not be as diffi- 
cult, unless it be that of the general 
practitioner, as at present. Say for 
instance: 
will be in general practice 
in general surgery 
in neurosurgery — 
in internal medicine 
in orthopedics 
in ophthalmology 
in gynecology 
in pediatrics 
in otorhinolaryngology 
in psychiatry 
in dermatology 
in urology 
While any educator could great- 
ly improve on these figures, to my 


an 
~ 
— 


aLShLRnAMARAINA 


| mind it would represent an ideal 


situation, probably utopian. Surely 
it would be comforting to the stu- 
dent to feel that he was not grind- 
ing in nonessentials at the expense 
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VAISEY-BRISTOL SHOE CO., INC. 
ROCHESTER 3, NEW YORK 
Made in Canoda by the 
Sovage Shoe Company, lid, Preston, Ontario 








of his own special work, that some 
“board of location” was set up to 
find a good place for him, that he 
would study in his own language, 
and that he wouldn’t be too old and 
too deeply in debt when he did 
make his start. 

A. B. GRUBB, M.D. 
Cripple Creek, Va. 


Job Well Done 


TO THE EDITORS: Thank you for 
the excellent editorial work on my 
article “The Adenoid Problem” 
(Modern Medicine, June 15, 1952, 
p. 101). Your editor did a better 
job than I could have done. Also, 
the illustrations in color were a vast 
improvement over my pencil draw- 
ings. I wish I could have had your 
artist to illustrate the original ar- 
ticle. 

PAUL GUGGENHEIM, M.D. 
Council Bluffs, lowa 


Separates Wheat from Chaff 
TO THE EDITORS: The special ex- 
hibit on diskography (Modern 
Medicine, June 1, 1952, p. 104) 
was excellent. I find your journal 
almost indispensable. It separates 
the wheat from the chaff. Best 
wishes and more power to you. 
MORRIS KAPLAN, M.D. 
New York City 





If Anemia Therapy 
Is to Be More Eifective It... 


‘‘... Should provide an abundance of those articles which, 
according to clinical experience and animal experiment, 
have been shown best to promote regeneration of blood...’ 


“*...- should include in adequate amounts all essential 
nutritive elements...’’* 


HEPTUNA PLUS provides Ferrous Sulfate, Vitamin By», Folic 
Acid, Ascorbic Acid, and all other Vitamins, Minerals, and Trace 
Elements known to promote and maintain optimal hemopoiesis 
and hemoglobin regeneration. 


HEPTUNA PLUS supplies balanced amounts of Vitamins, Min- 
erals, and Trace Elements to assure adequate intake of essential 
nutrients. 


1. McLester, J.S.: Nutrition and Diet in Health and Disease. Kd. 5. 
(Philadelphia: W. B. Saunders and Co.) 1949, p. 636.. 2. Ibid 
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POISON OAK with NEW 


Pyribenzarmine® 


Crea Ir€ 
with @Maiarcoraitarm 


From a recent investigation comes this noteworthy clinical 
development: topical Pyribenzamine with Zirconium, 

applied to the skin within one hour after application of 

Rhus toxicodendron extract, “will prevent the development of 
Rhus... dermatitis .. .”' Other evidence indicates that this new 
combination frequently halts spread of existing dermatitis 

— aids healing — relieves itching, blistering, burning. 

From Cronk and Naumann:? 85% effectiveness in 47 patients 
treated for Rhus dermatitis with Zirconium — a result termed 
“highly satisfactory.” From Carrier et al.:’ topical Pyribenzamine 
“a very valuable adjunct in the treatment of dermatitis 

due to plants, especially poison ivy ...” Pyribenzamine Cream 
with Zirconium is supplied in 50-Gm. tubes, each containing 
2° Pyribenzamine hydrochloride (brand of tripelennamine 
hydrochloride) and 4% Zirconium oxide (as hydrous 
zirconia) in a water-washable base. Complete 

information on request. 


CIBA Pharmaceutical Products, Inc., Summit, New Jersey 
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—For 17 Years = 


Thousands of physicians have been using ERTRON— 


Steroid Complex, Whittier, with good results in the treat- 
ment of arthritis. 

The very high percentage of relief observed by the fifty- 
two investigators reportung to date is a matter of record. 

ERTRON produces sustained relief and objective 
improvement, often maintained after cessation of therapy. 
There are no “‘withdrawal symptoms.” 

ERTRON used by the physician affords a minimum of 
reaction, 


There is no observed interference with adrenal activity. 


LABORATORIES 
Chicago 11, Illinois 


A DIVISION OF NUTRITION RESEARCH LABORATORIES, INC, 
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pleasant-tasting 
Dicalet tablets t.r.d. 





2 DICALETS 1.i.d. provide: Percent of RDA# 
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synthetic) 
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Vitamin B; A as 1.5 mg. 100 





Vitamin C. .... 150 mg. 100' 
fron. ; 15 mg. 100 


Vitamin By. . . : 3 mg. 100 
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@ uestions & A nswers 


All questions received will be answered by letter directed 
to the petitioner; questions chosen for publication will 
appear with the physician's name deleted. Address all in- 
quries to the Editorial Department, MODERN MEDICINE, 
84 South Tenth Street, Minneapolis 3, Minnesota. 





QUESTION: Routine examination of 
a ly primipara, six weeks’ 
gravid, reveals a_ moderately heavy 
trace of albumin; a catheterized speci- 
men shows the same. blood pressure is 
125/75. She has had measles, mumps, 
whooping cough, scarlet fever, and flu. 
Recovery in each was. uneventful. 
What procedure do you suggest? Have 
statisticians ever analyzed a good series 
in this category? 


year-old 


M.D., New York 


ANSWER: By Consultant in Ob- 


Stetrics. Albuminuria during early 
pregnancy may be benign but sug- 


gests vascular renal disease. Kid- 
ney function tests including the phe- 
nolsultonphthalein, urea clearance, 
cofcentration tests, and the Addis 
count of the urinary sediment 
should be performed. If no evi- 
dence of renal involvement is 
found, specimens of urine obtained 
atter should be examined to 
determine orthostatic albuminuria. 
Normal blood pressure and ocular 
study will determine 


rest 


fundoscopic 
the vascular status. 

If renal function is disturbed, the 
cause should be sought. Chronic 
nephritis or chronic pyelonephritis 
may be seriously aggravated during 
pregnancy and thus endanger both 
mother and baby. Pyelograms may 
be indicated to discover mechanical 
the ureter or 
genital disturbances such as poly- 


disturbances of con- 
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cystic kidneys. Careful study will 
determine the degree of kidney in- 
sufficiency, if present, and point 
out the danger of continuing the 
pregnancy. I know of no statistics 
results in tracing 
early preg- 


expressing end 
albuminuria during 
nancy. 


QUESTION: I have a patient with a 
large port-wine type of angioma on her 
face. Is tattooing of these disfiguring 
skin areas considered an acceptable 
procedure, and are the cosmetic re- 
sults satisfactory? Have any recent ad- 
vances been made in the treatment of 


these angiomas? 
M.D., Montana 


ANSWER: By Consultant in Der- 
matology. Not enough work has 
yet been done with tattooing to be 
able to judge the results. Some fa- 
vorable effects have been reported 
from the use of sandpaper to abrade 
the surface. The resultant super- 
ficial scarring is said to be much 
more satisfactory than the original 
condition. Several plastic surgeons 
have been working with this tech- 
nic, but the treatment probably 
should not be generally recom- 
mended as yet. Claims have been 
made, too, for the efficacy of grenz- 
ray therapy, but I am not sure how 
much is really gained for the patient. 
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Not three...but Fo 


Four factors are now recognized 
in the treatment of peptic ulcer... 


Neutralizing hyperacidity. KOLANTYL includes a superior 
antacid combination (magnesium oxide and aluminum hydroxide, 
also a specific antipeptic) for two-way, balanced antacid activity. 


Protecting the crater. KOLANTYL includes a superior de- 
mulcent (methylcellulose, a synthetic mucin) which forms a 
protective coating over the ulcerated mucosa. 


Blocking spasm. KOLANTYL includes a superior antispasmodic 
(Bentyl) which provides direct smooth-muscle and parasym- 
pathetic-depressant qualities . . . without “belladonna backfire.” 


423 and clinical 


y | Inactivation of lysozyme... with a proven antilysozyme, 


sodium lauryl sulfate. Laboratory research 
results‘ indicate that the enzyme lysozyme is one of the etiologic 
agents of peptic ulcer. By inhibiting or inactivating lysozyme, 
KOLANTYL—and only KOLANTYL—provides the important 
4th factor toward more complete control of peptic ulcer. 


DOSAGE: Two tablets every three hours as 


Merrell needed for relief. Mildly minted, Kolantyl tablets 


may be chewed or swallowed with ease. 
1828 


New York « CINCINNATI + Toronto 
1. Meyer, K. et al. Am. J. Med. 5:482,1948. 2. Wang, K. J. and Crossman, M. I. Am. J. Phys. 155:476,1948. 3. Crace, W. J. Am. J. Med. Se. 217.241.1149. 
4 Hufford, A. R. Rev. of Gastroenterology, 18.588, 1951. Trademarks “Kolantyl,” “Bentyl” 
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ARTHUR L. H. STREET, LL.B. 


Prepared especially for 
Modern Medicine 


PROBLEM: A physician tried an ab- 
ortion upon a pregnant woman. Two 
days later, believing that a second 
operation was necessary, he operated 
again. Was he guilty of two distinct 
offenses? 


COURT’S ANSWER: Yes. 


The California District Court of 


Appeal, Second District, noted that 


consummation of an abortion is 
not essential to a violation of the 
California statutes, which make 
criminal an illegal act intended to 
produce miscarriage. So distinct 
acts committed at different times 
are distinct offenses (242 Pac. 2d 


403). 


PROBLEM: A doctor was dismissed 
from the medical staff of a hospital 
operated by a Roman Catholic sister- 
hood because of nonmembership in the 
county medical society and of unfavor- 
able publicity reflecting upon his moral 
character. Was he entitled to a court 
order requiring his reinstatement? 


COURT'S ANSWER: No. 


The Iowa Supreme Court de- 
cided that the hospital was a pri- 
vate operated as a_ private 
business, although it was open to 


one 
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the public for paying or charity 
patients and received governmental 
aid. As such it could grant to doc- 
tors and withdraw privilege to use 
its facilities. It was the exclusive 
power of the governing board to 
determine whether the physician 
should be dropped from the med- 
ical staff under the circumstances, 
without affording him the oppor- 
tunity of a hearing (52 N. W. 2d 
Ton). 


PROBLEM: A doctor owned a house 
in a New Jersey district covered by a 
zoning ordinance which authorized use 
of the residence for consulting patients. 
The title to the property limited use to 
dwelling purposes and forbade use for 
“trade or business.’’ Was an adjacent 
property owner entitled to an injunc- 
tion against construction of an addition 
to the doctor’s house for office use, the 
plans conforming to the zoning ordi- 
nance? 


COURT'S ANSWER: No. 


The New Jersey Superior Court, 
Chancery Division, recognized that 
a zoning ordinance cannot over- 
ride a restriction embodied in the 
title to real estate, but decided that 
medical practice was not a “trade 
or business” within the meaning of 
the title restriction (88 Atl. 2d 
262). 

The court approved a distinction 
made by the Florida Supreme 
Court, between a “trade” or “in- 
dustry” and a “profession” such as 
medical practice. A Florida doctor 
was acquitted of a charge of pur- 
suing his profession in a district 


(Continued on page 41) 
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NEURITIS e@ tomatic treatment of a wide range of 
musculo-skeletal conditions. 
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where trade and business were 
banned by a zoning ordinance. The 
Florida court noted that, applied 
to doctors, the ordinance would un- 
reasonably make it illegal for a 
physician to visit his patients in a 
residential district (176 So. 753). 


PROBLEM: Was a judge’s finding of 
a wife’s mental incapacity to form an 
intent to desert her husband sufficiently 
supported by testimony of laymen and 
a physician who had attended her for 
many years, although he was not a 
psychiatrist? 


COURT’S ANSWER: Yes. 


The U. S. Court of Appeals, Dis- 
trict of Columbia, said that, in 
civil cases involving a _person’s 


FORENSIC MEDICINE 


mental capacity in such matters as 
making wills and so forth, a physi- 
cian, though not a_ psychiatrist, 
may, like a layman and with the 
same effect, express opinions, for 
the guidance of the court or jury, 
as to a person’s mental condition. 
This assumes, of course, that the 
opinion is based upon reasonable 
opportunity to form it from ac- 
quaintanceship with the person 
(195 Fed. 2d 763). 

The court quoted the U. S. Su- 
preme Court, “The mental condi- 
tion of an individual, as sane or 
insane, is a fact, and the expressed 
opinion of one who has had ade- 
quate opportunities to observe his 
conduct and appearance is but the 
statement of a fact.” 
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Basic Science Briefs 


Obstetrics 

Water Balance in Pregnancy 
The antidiuretic effect of Pitressin 
is inhibited by incubation with the 
blood of pregnant women. The al- 
tered water and electrolyte metabo- 
lism in pregnancy, particularly in 
toXemic patients, may be due to a 
de€rease in this inactivating ability. 
Dr. Charles P. McCartney and as- 
sogiates of the University of Chica- 
go and Chicago Lying-in Hospital 
find that plasma from women past 
the cighteenth week of pregnancy 
inactivates Pitressin. Little or no in- 
activator is demonstrated before the 
eighteenth week. No qualitative dif- 
ference is found between the Pitres- 
simeinactivating ability of normal 
and toxemic pregnant patients. The 
antidiuretic inhibitor of pregnant 
patients’ blood is located in the 
plasma and does not cross the pla- 
cental membrane. 

Am, J 63:847-853, 1952. 
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Ostex rte Vy 
Creeping Substitution 
in Bone Grafts 


New bone formation by trans- 
planted tissue may be due to the 
osteogenetic activity of the trans- 
planted tissue, the ability to induce 
host tissue to form new bone, or 
both. The mechanism of new bone 
formation may be studied by mi- 
croscopic examination of tissue 
fragments allowed to grow in the 


anterior chamber of a rat’s eye. Au- 
togenous implants of ear or semi- 
lunar cartilage, fracture hematoma, 
muscle, fascia, tendon, capsular 
ligament, urinary bladder epithe- 
lium, or ureter do not produce bone. 
Periosteum from immature ani- 
mals or fracture sites and cortical 
bone are histotypic, producing only 
compact bony tissue. Autogenous 
implants of bone marrow, fibrocar- 
tilaginous callus, cancellous bone, 
and epiphyseal and articular carti- 
lage are organotypic. The osteo- 
genetic activity of these implants 
gives rise to ossicles complete with 
cortex and hematopoietic bone 
marrow. The process of induction 
may also influence the bone growth 
produced by cancellous bone and 
cartilage from epiphyses and ar- 
ticular surfaces. Devitalized fibro- 
cartilaginous callus may also induce 
new bone formation. Drs. Marshall 
R. Urist of the Veterans Adminis- 
tration Medical Center, Los Angel- 
es, and Franklin C. McLean of 
the University of Chicago believe 
that new bone growth from devita- 
lized tissue, such as boiled or fro- 
zen fibrocartilaginous callus, and 
the creeping substitution seen in 
bone grafts are essentially process- 
es of induction. Histologic evidence 
favors the concept of inductor sub- 
stances remaining in devitalized 
bone and eliciting osteogenetic ac- 
tivity from ingrowing connective 
tissue cells of the host. 

J. Bone & Joint Surg. 34A:443-476, 1952. 
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FOR THE DISCOMFORTS 
OF THE COMMON COLD 





When it is imperative to reduce the fever and relieve 
the discomforts of the common cold, remember 
Anacin. The advantages of the time tried and proven 
APC formula, as represented in Anacin Tablets, are 
fully recognized—fast, prolonged analgesia with no 
unpleasant side effects. And the mild sedation offered 
is desirable to help comfort the patient. If you would 
like to receive Anacin samples for routine use in your 
practice, please make a request on your letterhead. 
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Hematology 

Humoral Blood Changes 
wich ‘Luberculosis 

Plasma protein changes, serum la- 
sedimentation rate are 
enostic and prognostic im- 
portance in evaluation of patients 
with humoral 
Chanzes in the blood during tuber- 
culosis mostly the protein 
Values, which in turn influence the 
sedimentation rate. Although an un- 
specific defense mechanism, these 
protein changes indirectly allow es- 
timation of specific defense proc- 
esses, explain Drs. Ph. Klee, H. 
Horlein, and K. Jahnke of the City 
Hospital, Wuppertal-Elberfeld, Ger- 
Many. As with any infection, the 
albumin-globulin ratio is shifted 
toward globulinemia. The electro- 
Phoretic globulin fraction analysis 
reveals two diametrically opposed 
Pictures of the disease: the exuda- 
tive and the productive. In purely 
exudative forms, the alpha globu- 
lins are increased, especially the 
alpha-2 fraction. In chronic pro- 
ductive forms, gamma globulins are 
prevalent. The globulin fraction re- 
lation varies and changes accord- 
ing to the form and stage of the 
evoluting process. Three subgroups 
are also discernible: [1] toxic-aner- 
gic in which the alpha globulins are 
increased, chiefly the alpha-1 frac- 
tion, [2] with 
increase of the gamma globulins aft- 
er a pronounced clinical change in 
the process, and [3] amyloid neph- 
rosis, showing considerable increase 
of alpha and beta fractions. Con- 
stant appraisal of the globulin frac- 
tions presents as reliable data as do 
roentgenograms, but before roent- 


bisity, and 


ol alk 


tuberculosis. The 


affect 


casecous-Cavernous 


SCIENCE BRIEFS 


gen evidence of the change is no- 
ticeable. Of similar value to the 
globulin formula are the serum la- 
bility tests, especially the Weltmann 
and Takata reactions. The Welt- 
mann heat-coagulation test shows a 
pronounced shift to the left in ac- 
tive and extensive forms of tuber- 
culosis, whereas a shift to the right 
usually indicates a tendency to heal. 
Carcinoma, cerebromalacia, and 
amyloidosis also give a shift to the 
left; liver damage produces a shift 
to the right. Differentiation, how- 
ever, between these conditions and 
tuberculosis is relatively easy to 
make. The Takata reaction appears 
of more value in estimating the ef- 
fects of chemotherapy than _ the 
course of the disease. The sedimen- 
tation rate is important in appraisal, 
except when thiosemicarbazone is 
used for therapy. The drug has an 
inhibitory effect on the sedimenta- 
tion rate without concomitant fa- 
vorable change in the albumin or 
globulin ratio. 

Deutsche med. Wchnschr. 77:525-528, 1952 








“Same old occupational disease, eh, 
Senator?” 
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att ERCUHYDRIN’ 
with aerbic, acid 


keep cardiacs at constant weight 


In congestive failure, Tablets MERCUHYDRIN with Ascorbic 
Acid provide a simple, effective and safe method of 
maintaining optimum weight levels by the oral route. 

Alone or supplemented by injection, Tablets MERCUHYDRIN 
with Ascorbic Acid simplify management and help the 

cardiac adjust to the requirements of long-term therapy. 


CONTINUOUS DAILY ADMINISTRATION 


The key to optimal clinical results in oral diuretic therapy is continuous 
therapy —Tablets MERCUHYDRIN with Ascorbic Acid, one or two tablets daily, 
morning or evening, preferably after meals. To secure the greatest efficacy 

and all the advantages of Tablets MERCUHYDRIN with Ascorbic Acid, 

prescribe an initial three-week supply . . . 25 to 50 tablets. 


Any patient receiving a diuretic should ingest daily a glass of orange juice, 
a banana, or other supplementary source of potassium. 
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LABORATORIES, INC., MILWAUKEE 1, WISCONSIN M-24 





Unusually Pre 


% 
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Recent Report* Shows Value of 
New Biochemical Determinations 





“Six weeks of oral iron 
(Mol-Iron) therapy will in 
the anemic mother produce 
the equivalent of 4 
transfusions at a fraction 
('/40) of the cost’’* 











In an unusually thorough clinical 
study recently reported, Lund* 
was able to diagnose the presence 


of true iron deficiency anemia of 


pregnancy and to evaluate wilh a 
high degree of accuracy its response 
to therapy. 

NEW DETERMINATIONS SHOW 

TRUE BLOOD PICTURE 

Accuracy in diagnosis and evalu- 
ation of response to treatment was 
made possible by combining new 
biochemical diagnostic determina- 
tions—blood volume, erythrocyte pro- 
toporphyrin, total hemoglobin mass 
—with hematologic studies rou- 
tinely used in clinical practice. 
Chese newer techniques permit a 


more accurate appraisal of the ane- 


mic state and its response to ther- 
apy since they take into account 
the definite but widely varied in- 
creases in plasma volume that occur 
during pregnancy. Such increases 
in blood volume, of course, con- 
siderably limit the usefulness of 
routine blood counts during preg- 
nancy. 
THERAPEUTIC RESPONSE TO 
MOL-IRON 

. the oral administration of a 
molybdenum ferrous sulfate com- 
pound (Mol-Iron) effectively 
treated 95 per cent of a group of 
... patients with iron deficiency 
anemia of pregnancy.” 

Six weeks’ treatment with Mol- 
Iron—providing 240 mg. elemen- 
tal iron daily—produced increases 
in total hemoglobin mass of 80 to 87 
per cent. 

‘In the severely anemic patient 
molybdenized ferrous sulfate (Mol- 
Iron) will assist in the regenera- 
tion of 45 Gm. of hemoglobin per 
week or the equivalent of a 350 cc. 
blood transfusion.” 

The author observed an average 
*Lund, C. J.: Studies on the Iron Deficiency 
Anemia of Pregnancy, Am. J. Obstet. & Gynec. 


62:947 (Nov.) 1951. 
(Reprint available upon request) 





lron-Deficiency Pregnancy Anemia 


hemoglobin gain of 2.9 Gm. per 
cent in 4 weeks of Mol-Iron ther- 
apy during late pregnancy; this is 
almost identical with the frequently 
reported figure of 2.8 Gm. per cent 


normal increase in total hemoglo- 
bin. Treatment may be stopped at 
delivery. If the anemia is discov- 
ered during the last trimester, full 
normal response is not usually ob- 








BEFORE 
TREATMENT 


TIME MEAN MEAN 





Hgb. Gm. % Early 7.4 8.9 
| Latet 7.1 9.0 

Total hgb.Gm. | Early 327 416 
335 407 


tTreatment initiated thereafter. 





muantneeas TO MOL-IRON THERAPY 


~s; 
INCREASE MEAN 


“Treatment initiated during the period of rising plasma volume (before 32 to 34 weeks gestation). 


WEEKS OF TREATMENT 
a 6 


INCREASE | MEAN | INCREASE 


13 9.6 26 97 28 
20 10.0 36 10.6 47 
27 512 56 612 87 
20 507 54 595 80 








n 3.7 weeks following intravenous 
iron. 

WELL TOLERATED 

Of a total of 75 patients receiving 
Mol-Iron therapy, Lund observed 
only one (1.3 per cent) who was 
unable to continue the medication 
because of gastrointestinal disturb- 
ances, 

SUGGESTED THERAPEUTIC PLANS 
“The results of this study suggest 
the following therapeutic plans. If 
the anemia is discovered during 
the first or second trimester, active 
treatment with iron will not only 
restore the normal amount of hemo- 
globin, but will also reproduce the 


1. Dieckmann, W. J., and Priddle, H. D.: Am. 
J. Obstet. & Gynec. 57:541, 1949. 

2. Dieckmann, W. J., and Associates: Am. J. 
Obstet. & Gynec. 59:442, 1950. 

3. Forman, J. B.: Conn. State M. J. 14:930, 1950. 
Talso, P. J.: J. Insurance Med. 4:31, 1948-49, 


tained before delivery; in’ such 
cases the treatment should con- 
tinue for 6 or 8 weeks postpartum.” 
COMMENT 

Utilizing newer biochemical deter- 
minations, this study* indicates 
that Mol-Iron is an exceptionally 
effective iron preparation. Thus it 


gives strong emphasis to the al- 


ready extensive evidence that has 

accumulated demonstrating the 

definite therapeutic superiority of 

Mol-Iron.*§ 

Mol-Iron supplied as: Mol-Iron Tablets, 

Mol-Iron Liquid, Mol-Iron Drops, Mol- 

Iron with Calcium and Vitamin D (cap- 

sules), Mol-Iron with Liver and Vita- 

mins (capsules). White Laboratories, 

Inc., Kenilworth, N. A 

5. Chesley, R. F., ane Annitto, J. E.: Bull. Mar- 
garet Hague Mat. Hosp. 1:68, 1948. 

}. pommel ha J. Lancet 66:218, 1946. 


6 
7. Neary, E. x Am. J. Med. Sc. 212:76, 1946. 
8. Kelly, H. T.: Pennsylvania M. J. 51:999, 1948. 
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The Unusual Story of the 


SOME time after the Eighty-third 
Congress convenes in January it 
will be expected to reenact a sec- 
tion of the Social Security law that 
already has run an unusual, if not 
unprecedented, course through both 
houses. The section is designed to 
“treeze” the Social Security status 
of a person who is disabled, so 
that his ultimate pension and other 
rights will not be reduced by aver- 
aging into his income the years 
when his earnings were reduced or 
nonexistent. 

So tar so good. Not one member 
of Congress objects to the general 
idea nor is it opposed by American 
Medical Association or other pro- 
fessional groups. The argument 


comes over how a medical deter- 


Vedica 


frit s} 


fistribute 10,000 
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barrels of apples.” 
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New Social Security Law 


mination of physical disability is to 
be reached. Is the Federal Security 
Administrator to supervise exam- 
inations by regulations? Are doc- 
tors to be allowed to certify dis- 
ability, with no check on_ their 
decisions? Should states have the 
responsibility of supervising doctors 
who make the examinations? 

Because Congress couldn't solve 
the problem, it ingeniously wrote 
into the law a dummy section that 
sounds good but means almost 
nothing. It will be up to the next 
Congress to make another try. Non- 
sensical as this procedure seems, it 
did allow for passage of the law 
with its other provisions, which in- 
crease benefits for 8 million Social 
Security and Old Age Assistance 
beneficiaries, beginning 
October 1. 

Passage of this law— 
H.R.7800—is a classic 
example of how Con- 
gress can operate in the 
public interest, if it 
wants to, despite bitter 
head-on conflicts of pol- 
itics and personalities. 

Originally the _ bill 
came up for passage in 
the House and under a 
streamlined, debate-lim- 
iting procedure, without 
any public _ hearings. 
This first draft put all 
power over medical ex- 
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therapy 


The name Schering has come to stand for pioneering 
research and leadership in steroid hormone chemistry. 
Now Schering adds this new important product to its 
steroid line—available in ample amount to meet all 


your cortisone needs. 


Available as 25 mg. tablets, bottles of 30. For complete information 


write to our Medical Service Department. 
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aminations specifically in the hands 


Federal Security Adminis- 
who also could deny bene- 
who 
under a 


pro- 


of the 
trator, 
fits to a disabled 
fused to take treatments 
state vocational rehabilitation 
gram 

AMA and a few other profes- 
hurriedly threw all 
their weight in opposition to the 
disability The House sent 
the bill back to committee, and its 

were 
pension 


person re- 


$ional groups 
section, 
immediately ac- 
cused oft vocking in- 
€reases for the old people.” Lan- 
Guage was changed slightly and the 
bill offered tor another vote. The 
Opponents not but 
this time the House, worried about 
€lections, approved the bill anyway, 
and by an overwhelming vote. 
AMA and other critics of the 
disability section then presented 
their objections to the Senate Fi- 
Hance Committee, which also held 


Opponents 


were satisfied, 


MODERN MEDICINE 


closed meetings. But the Senate 
committee agreed that more study 
was needed—at the least, that open 
hearings should be held before pass- 
age of the section. So the Senate 
passed the bill without the disabil- 
ity section. 

By now, time was running short. 
If the Senate and House conferees 
couldn't agree, the prospect was 
that the bill would die with 
journment and that voters in the 
November election would remind 
representatives and senators of their 
failure. 

Conferees held three long and 
bitter sessions, the final one ending 
just a few hours before the sched- 
uled adjournment of Congress. Rep. 
Robert Doughton (D., N.C.), chair- 
man of the Ways and Means Com- 
mittee and “father of Social Se- 
curity,” headed the House confer- 
ees. He was retiring, and he de- 
manded that the bill be passed— 


ad- 
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with the section on disability defi- 
nitely included. Battering Dough- 
ton from the Senate side was Sen. 
Walter F. George (D., Ga.), Chair- 
man of the Finance Committee, 
who had pledged the Senate that 
the disability provision would not 
» become law until hearings had been 
held. 

In those three sessions 
conference committee, an 
ment was hammered out that came 
Closer to a true compromise than 
anything worked out in months of 
Sedate discussion. 

The following was agreed upon— 
and now, strange as it seems, is the 
law of the land: 

Supervision of the medical ex- 
Aminations to establish disability 
Will be in the hands of the states; 


BILE! 
Keep it Flowing 
in | 
Gallbladder 
Conditions 


F. H. STRONG COMPANY 
112 W. 42nd St., New York 18, N. Y. 


of the 
agree- 


CHOLOGESTIN 


TABLOGESTIN 


States may delegate the chore to an 
appropriate state agency. 

But, claims under the law may 
not be received until July 1, 1953, 
just one day after the date on which 
the entire section automatically is 
written off the books. Now, unless 
Congress reviews the subject and 
enacts a new section or extends this 
one, there will be no provision for 
freezing a disabled person’s Social 
Security rights. 

So Mr. Doughton goes into re- 
tirement happy, his 40 years of 
congressional service closing on an- 
other achievement in Social Securi- 
ty, a law written just the way he 
said it would be written and passed. 

Sen. George, too, is satisfied. His 
committee can study the section be- 


(Continued on page 58) 





is an active choleretic and cholagogue. 
it thins the bile and keeps it moving. 
Corrects biliary stasis. Dose, | tablespoon- 
ful in cold water p.c. 


Tablets of Chologestin, 3 tablets equiva- 
lent to | tablespoonful. Convenient for 
relief of chronic cholecystitis and chole- 
lithiasis. Dose, 3 tablets with water. 
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Please send my free sample of TABLOGESTIN together with literature on CHOLOGESTIN. 
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The 
Medical 
Detective 


When 
LIFE HUNG BY A HAIR 


T IS strange that more research has 
not been done on the causal rela- 
tionship of asthma and cosmetics. Here 
is a large and fertile field for investiga- 
tion. The number of substances used in 
cosmetics is almost endless, and their 
use is almost universal. That cosmetics 
can precipitate near fatal attacks of 
asthma is well illustrated by the case 
of the cyanotic infant. 

It was late at night, and for the third 
time, a Brooklyn physician was roused 
from his sleep by a desperate emergency 
call. A six months old baby was writh- 
ing, gasping and cyanotic from an acute 
asthmatic seizure. 

The baby was rushed to the hospital, 
placed in an oxygen tent, adrenalin 
administered, and after a difficult night 
in which life actually hung in the bal- 
ance, was finally relieved of its symp- 
toms. 

This was the third time that such an 


emergency had occurred in this infant. 
In the intervening time, a long series 
of fruitless tests had been made to 
isolate the allergen or allergens which 
precipitated the seizures. Since the in- 
fant remained symptom-free while in 
the hospital, it became quite evident 
that the causative allergen was some- 
thing in the child’s home environment. 

Finally, the mother’s dander was 
tested on the infant with dramatic 
results. It was found that the substance 
responsible for the attacks was the 
Karaya Gum contained in the wave 
set used by the mother. Shortly after 
a hair set, this gum flaked off from the 
hair, and precipitated the severe asth- 
matic attack in the infant. 

Sensitivity to Karaya Gum is by no 
means rare. It has been described by a 
number of investigators as precipita- 
ting asthmatic attacks, both as an 
ingestant (ingredient of gum drops, ice 
creams, salad dressings, laxatives), as 
well as an inhalant from hair-setting 
solutions and hand and skin lotions. 

Since women with Karaya Gum sen- 
sitivity still find it necessary to set 
their hair for more attractive appear- 
ance, your Medical Detective has had 
frequent occasion to prescribe AR-EX 
Wave Set for these patients. AR-EX 
Wave Set is an excellent preparation 
for this purpose, since quince seed is 
used as the mucilaginous agent, and 
quince seed does not dry powder or 
flake—a cosmetic as well as hygienic 
advantage. It is available either Scent- 
ed or Unscented—the latter being 
especially useful for women who are 
allergic to perfumes. 
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In Vegetable Gum Sensitivity 


When patients are sensitive to vegetable gums (karayar 
tragacanth, etc.) you can safely suggest AR-EX Wave 


AR-EX 


Set. Uses quince seed extract as the mucilaginous agent. 


Does not dry powder or flake off hair. Available either 


Scented or Unscented. 


In 6 oz. bottles at pharmacies 


WAVE SET 


AR-EX COSMETICS, INC. 1036 W. VAN BUREN ST.CHICAGO 7, ILL 








HELP OBESITY PATIENTS 


“The success which will be attained in reducing 
excess weight is in proportion to the accuracy 
with which the patient will obey instructions.” 


AMPLUS is specifically designed 
to assure patient co-operation. 


AMPLUS ContTaIns 
DEXTRO-AMPHETAMINE SULFATE... 
To decrease and control the appetite... 
To eliminate the depression and irritability 
which often accompany dietary restriction. 


AMPLUS ContalIns 8 VITAMINS AND 


11 MINERALS AND TRACE ELEMENTS... 
To remove the vague craving, or hidden hun- 


ger caused by deficiency of specific nutrients. 


To maintain optimal nutrition during the 
dietary regimen. 


1.Gordon, EF. S.: Nutritional and Vitamin Therapy in General Practice. 
Ed. 3. (Chicago: Year Book Publishers, Inc.) 1947, p. 343. 





FOLLOW INSTRUCTIONS 


all in one capsule 





dextro-AMPHETAMINE SULFATE 5 mg. 


CALCIUM _____ 242 mg. 
SS 
COorfrEe ai 1 mg. 
a oe 
IRON 3.33 mg. 
MANGANESE 0.33 mg. 
MOLYBDENUM 0.2 mg. 
MAGNESIUM 2 mg. 
PHOSPHORUS 187 mg. 
POTASSIUM 1.7 mg. 
ZINC 0.4 mg. 


VITAMIN A 5,000 us. p. Units 
VITAMIN D 400 us P Units 
THIAMINE HYDROCHLORIDE | 2 mg. 
RIBOFLAVIN a: 
PYRIDOXIN HYDROCHLORIDE | ___ 0.5 mg. 
NIACINAMIDE | 20 me. 
ASCORBIC ACID | 37.5 mg. 
CALCIUM PANTOTHENATE ____ 3 mg. 
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fore it can be used——and he’s kept 
his word to the Senate 

Ihe medical profession ts relieved 
at stalling off what it considered an 
socialized medi- 
Next year 


altempt to inject 
cine into Social Security 
AMA and every other 
Organization can state publicly how 
they think disability examinations 
should be administered. 

And, most important, the social- 
ized medicine dispute has not in- 
terfered with increased payments to 
8 million or so persons who need 
the extra dollars. 

Ihe disability section of the So- 
cial Security law is just one of the 


interested 


igsucs the next Congress may be ex- 
pected to do something about. The 
new Congress will have before it a 


number of other bills of more im- 
portance but which attracted little 
attention in the last months of 
the election-conscious Congress. In- 


cluded are: 


Federal aid to medical educa- 

tion. Nothing happened last 
session, although AMA _ modified 
its Opposition more than a year ago. 
Now AMA _ favors 
struction and equipment grants, un- 
der a program specifically limited 
in years. An omnibus medical- 
dental-nursing bill came to one vote 
in the Senate but was defeated and 
sent back to committee. Under 
pressure from medical school deans, 
many state and medical so- 
cieties, and organized labor, the 


tederal con- 


local 


GUMUU.-THE ASPIRATORS 
You Can Depend On! 


FOR HEAVY DUTY 


Such as Polio Gases. . 


The Gomco No. 791 Heavy Duty Aspirator provides regulated 
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This compact Gomco No. 789 Port- 
able Aspirator weighs only 18 pounds 
and is adjustable from 0” to 20” of 
deal for polio cases, post- 














operative work, urological and bron- 
choscopial suction. Have your dealer 
show you how quietly and efficiently 
these Gomco Aspirators work ! 
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The ever-present possibility of boric acid poisoning by 
transcutaneous absorption, when the skin is broken, indi- 
cates the physician’s and nurse's need of making sure to 
recommend to every mother a “diaper rash” dusting 
powder and ointment containing no boric acid. 


1. Fisher, & S. “Notes from The Office of the Chief Medico! Exominer,” Baltimore, Md., April, 1951. 
2 Benson, &. A., et ol.: “The Treatment of Ammonio Dermotitis with Dioparene,” J. Ped. 341-49, Jon, 1949. 
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new Congress almost certainly will 
look into this field. 


‘) Federal aid to local public 
“* health units. In the first session 
of the Eighty-second Congress, the 
Senate passed a bill for federal help 
in constructing and maintaining lo- 
cal public health departments. It 
Was stalled in the House Interstate 
and Foreign Commerce Committee 
On a dispute over what constitutes 
proper local public health services. 
Without question, Congress can en- 
act a modified program to help out 
local health departments if a defini- 
tion of services can be agreed on. 
3 EMIC—emergency maternity 
* and infant care for families of 


servicemen. The question here is 
whether there is a need. U. S. Chil- 
dren’s Bureau, almost alone of all 
federal agencies and private asso- 
ciations, maintains that enlisted 
men’s families need help for ma- 
ternity cases. This is a program al- 
most no one can be “against’”—if a 
true need is shown. Congress will 
enact a law if a sound, cross-section 
survey demonstrates the need. In 
the final days of the last Congress, 
the Senate Labor and Welfare Com- 
mittee, as a gesture of courtesy to- 
ward Sen. Lehman, recommended 
passage of such a bill, but the Sen- 
ate refused to act on it. 


4. National Emergency Health 
* Insurance. Barring the election 
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It offers: 


Better control of symptoms 


Quicker and longer-lasting relief 


This new antihistamine formula with DETOXICANTS is therapeutically 
effective in many cases that resist antihistamine therapy. 


HISTASCORB 


combines the alkali ascorbates, pyrilamine maleate, iodine, thiamine, ribo- 
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Samples and literature on request 


NATICK PHARMACAL LABORATORIES 


780 WORCESTER ST., 


NATICK, MASS. 





min- Mineral 


New Steroid- Vitam 
Q Tablet 


ir 


me 


HE 
is 
‘ate tat 


COVISTEN 


Your patients—young or aged 
—who need steroidal-nutri- 
tional support will have it in 
a single tablet when you pre- 
scribe Covisten. For the young, 
Covisten will prove invalu- 
able as an anabolic tool—for 
the aged, an excellent way to 
supplement waning gonadal 
function and diminishing in- 
take or utilization of food- 
stuffs. Covisten supplies 
Stenediol® (methyl andro- 
stenediol—the non-virilizing 
androgen which imparts the 
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e e s ° ° . 

D Each tablet supplies: ‘lift? unique with steroids) 
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of an ultraliberal congress, this will DEFENSE DEPARTMENT which has 
continue to be a dead-and-buried maintained a yes-and-no policy 
issue for the next two years. on financial help to enlisted men’s 
families for medical care, now 
has undertaken its own survey of 
the problem. The services them- 
selves are committed to extend- 
ing military medical care to the 
families, but the Defense De- 
partment is holding back for 
budgetary reasons. 


Washington Notes 


EXTREME NEED for more services, 
more personnel, more facilities 
Was the theme of the first open 
Mectings of the President’s Com- 
Mission on the Health Needs of 
the Nation. At the sessions, pan- 
els which had met behind closed :TERANS ADMINISTRATION claims 
doors in the early months of the that its own economies have saved 
year presented their conclusions about $40 million in medical 
to the commission. The commis- care during the last four years. 
sion itself took no action, reserv- However, VA’s medical budget 
img all recommendations for its during the period has increased 
final report to be made public from $588 million to about $703 
at the end of the year. million. 
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THE two-fated TAB LET 


for the dyspeptic patient 





Entozyme ‘Robins’ is indicated for the many va- 
ried manifestations of functional dyspepsia, so 
often accompanied by enzymatic hypofunction: 


£ @ releases pepsin in the stomach 
@ releases pancreatin and bile 
salts in the small intestine. 


y A. H. ROBINS CO., INC. - Richmond 20, Va. 


\ Ethical Pharmaceuticals of Merit since 1878 


Fit Key 4411) 


: FORMULA: Each double-layered tablet 
contains pepsin NF. 250 mg 

pancreatin USP. 300 mg 

and bile salts 150 mg 












The way to a man’s heart 
is through his stomach 


...1f he takes a digitalis preparation, because such medi- 


cation is usually taken by mouth. 

Accordingly, the suitability of a digitalis preparation 
for the vast majority of patients must be measured in terms 
of its efficiency in reaching the heart by way of the stomach. 

Digitoxin is the only digitalis material that can be 
depended upon to produce effects with precision when 
administered orally. A dose by mouth produces the same 
effect as if it were given by vein. It is rapidly and completely 
absorbed; none of its activity is lost through imperfect 
utilization. This is in sharp contrast to the slow, incomplete 
and variable absorption of other digitalis materials cur- 
rently available. 

When you prescribe Purodigin, the only variable is the 
individual requirement of the patient. 


PURODIGIN is crystalline digitoxin . . . the only digitalis 
material that gives you strict control over the 
intensity of its action when you give it by mouth. 


PURODIGIN' 


CRYSTALLINE DIGITOXIN, WYETH 

















MODERN MEDICINE 


Symposiu mm on Trauma 


Foreword 


ROBERT H. KENNEDY, M.D.* 
New York City 


ALL practitioners of medicine, whatever their field, meet the 
problems of injury more or less frequently. Preventive medicine, 
new medications, and changing ideas have altered the charac- 
ter of practice and even the number of specialists required in 
some fields. Undoubtedly at sometime a method of arresting 
cancer will be found which does not entail gross destruction by 
surgery or radiation. We might even see the practical elimina- 
tion of infections. But trauma, with all its problems, will be 
with us until only the last man survives. 

The injured are usually treated first by the general practi- 
tioner and he also cares for most of these patients until recov- 
ery. This is as it should be, but means that new concepts must 
be publicized often for wide use. Further, only by appreciating 
how the best results may be obtained can the general practi- 
tioner learn when early referral to a specialist may mean saving 
life or limb or preventing other permanent disability. 

The National Safety Council reports that 93,000 persons were 
killed in accidents in the United States during 1951 and that 
9,100,000 more were injured. The site of occurrence of these 
accidents was, in general figures, as follows: 

Home accidents 4,000,000 
Public nonoccupational, nonmotor vehicle 


accidents (disasters, trains, airplanes, shoot- 
ing, etc.) 2,000,000 


Occupational accidents 2,000,000 

Motor accidents 1,300,000 
The estimated economic loss from these accidents was eight 
billion dollars, of which the medical cost was about one-half 


*Professor of Clinical Surgery, New York University Post-Graduate Medical School, 
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billion. Of every 17 persons in the United States, | suffered a 
disabling injury in 1951. 

Among the causes of home injuries, falls are most common, 
burns next, followed by suffocation and poisoning. In industry, 
handling objects was the source of compensable injury in | of 5 
instances, followed in order by falls, machinery accidents, and 
falling objects. Machinery was the most common cause of per- 
manent partial disability, responsible for one-third of all cases. 

According to J. H. Powers, farming leads all other major in- 
dustries in the number of fatal accidents. The accident rate for 
miners and construction and transportation workers is dropping 
while the rate for farmers is constantly increasing. The farmer 
has to be a jack-of-all trades often without special training. It 
is estimated that at least twenty million working days a year are 
lost as a result of farm accidents. In the East the barn and barn- 
yard are the most dangerous areas, in the West the tractor is 
the largest single cause of accidents. 

From all causes, 250,000 permanent disability cases are 
added to our population each year. By more effective early 
or definitive care many of these could be prevented. 

Comparatively little time is devoted to instruction in trauma 
in medical schools, the usually slight attention varying in dif- 
ferent departments according to the interest of the instructor. 
Trauma is not a department itself and should not be, for the 
problem cuts across every field of medicine just as cancer does. 
I hope that some day there will be coordinators in the field of 
trauma in medical schools similar to those established by the 
U.S. Public Health Service for cancer. 

In most hospitals, even though a considerable percentage of 
the admissions may result from accidents, not much attention is 
paid to instructing the house staff in traumatic problems. The 
emergency room is frequently handled by the most inexperi- 
enced intern, whereas the problems arising there for immediate 
settlement are often the gravest. Many attending surgeons have 
no idea what goes on in their emergency rooms. They are los- 
ing the greatest opportunity to teach to the future practitioner 
the intricacies of handling asphyxia, shock, and hemorrhage. 
No matter how well the patient with multiple severe injuries 
may be handled in the operating room later, he is lucky if he 
ever gets there, unless instructions and procedures for early 
care in the emergency and radiology rooms are better than can 
be found in most hospitals. The interns and residents, who will 
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derive most of their livelihood for some years after they are 
in practice by treating injured people, need guidance in such 
efforts more than in complicated surgical procedures. 

Today, postgraduate education has largely to fill the bill for 
training in the care of the injured. Therefore, the following 
symposium is being presented. We hope that it will prove val- 
uable in saving life, in preventing many permanent disabilities, 
in shortening morbidity, and in making many people more com- 
fortable during recovery from injury. 








ae 


Transportation Splints (see page 68) 





Metal splint with 
traction applied to 
arm and leg 








Board splints for 
arm and above-the-knee 
fractures 














Board splints for 
injuries to the lower 
extremity only 

















Prepared for Modern Medicine 


Transportation of Accident Victims 


ROSCOE C. WEBB, M.D.* 
University of Minnesota, 


IN order to arouse the personal in- 
terest of the medical profession, 
the question is often asked, “If 
you were the victim of an acci- 
dent in your home community and 
received a fracture of the thigh or 
leg, would you get approved first 
aid and transportation to a hos- 
pital?” Too often the answer is in 
the negative whether the physician 
interrogated is from a large metro- 
politan city or a small community. 

The Committee on Trauma of 
the American College of Surgeons 
has annually been investigating first 
aid and transportation of the in- 
jured in five cities. Thus far the 
committee has found conditions 
shockingly chaotic. The late Dr. 
William Darrach, Professor of 
Surgery at Columbia University, 
described the kind of care one 
Might get in the following words: 

The injuries resulting from frac- 
tures are not limited to those occur- 
ring at the time of the accident. Un- 
Wise attempts to use the injured 
extremity may cause or increase dis- 
placement of fragments, increase the 
lacerations of soft parts, and perhaps 
lead to penetration of the skin by 
the ends of the bone. Similar addi- 
tional trauma is often due to the awk- 
ward efforts of the bystander. A man 
is struck by an automobile, thus 
breaking his leg. 

Except for the broken bone, with- 
out displacement, the original injury 
may be merely a slight periosteal tear 


Minneapolis 


and a mild contusion of the soft parts, 
but he is helped to his feet and the 
leg gives way and the fragments slide 
by each other, thus stripping off the 
periosteum and tearing the muscles. 
He falls to the ground only to be 
picked up and carried to the sidewalk 
with the leg dangling. Larger blood 
vessels are torn and the end of the 
bone comes through the fascia, per- 
haps the skin and even the trouser. 
He is laid at rest with a coat beneath 
his head and surrounded by people 
anxious to help. Someone sees that 
his leg is crooked and straightens it 
out. The exposed end of the bone 
enters the wound with a bit of trouser 
and the dirt of the street. He is lifted 
up and carried to a car or ambulance. 
This time someone carries the injured 
leg with better intentions than co- 
ordination and the ends of the bone 
are churned around in their bed of 
lacerated tissues and the contaminat- 
ing organisms are well disseminated 
throughout the area. During his ride 
and in the transfer to the accident 
ward or the doctor’s office, unless he 
has been carefully splinted, there is 
more jolting and more damage. Would 
that his troubles were over, but too 
often the sad story continues. Lack of 
sufficient protection as he is lifted to 
and from the X-ray table and as he is 
being anesthetized results in still more 
injury. 

Compare this exaggerated picture 
with a similarly injured man who is 
allowed to remain where he is until 
a proper splint can be applied, or at 
least until he can have someone pull 
hard on his foot as he is being lifted 
and carried, whose examination is 
thoroughly but gently carried out, and 
whose treatment is instituted with but 


*Associate Professor of Surgery, University of Minnesota Medical School, Minneapolis. 


68 MODERN MEDICINE, September 1, 1952 





little additional injury. The difference 
in these two cases as regards period 
of disability and amount of permanent 
functional disturbance is great. 
During World War I, transpor- 
tation splints were developed for 
the lower extremity by Keller and 
Blake; for the upper extremity by 
Murray and Jones. These splints 
were improvements on traditional 
methods because they permitted 
the application of traction as well 
as splinting. Hospitals should have 
standard transportation splints for 
exchange with local ambulances. 
There has been a_ widespread 
effort to insure better transporta- 
tion of accident victims by teach- 
ing Boy and Girl Scouts, Red 


Cross first-aid groups, and indus- 
trial safety teams as well as other 
similar groups. Medical schools are 
teaching students the scientific rea- 
sons for improved transportation 


methods so that when called upon 
the graduates may instruct lay 
groups. 

Several cities have adopted or- 
dinances for regulation of ambu- 
lance services. Typically the ordi- 
nance specifies minimum equipment 
to be carried and minimum train- 
ing of personnel in first aid and 
application of splints, and sets forth 
penalties for noncompliance. Physi- 
cians can insure better transporta- 
tion for the victims of traumatic 
injury by obtaining the adoption of 
such ordinances, generally. 

A MODEL AMBULANCE ORDINANCE 


ADOPTED BY MINNEAPOLIS 

Regulating public and private ambulances, 
operated in the City of Minneapolis; provid- 
ing for minimum equipment of such ambu- 
lances and first aid service therein; prohibit- 
ing operation without a permit from the 
Commissioner of Health, and providing pen- 
alties for violation thereof. 

The City Council of the City of Minne- 
apolis do ordain as follows 
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Section 1. No person, firm or corporation 
shall operate or cause to be operated in the 
City of Minneapolis any ambulance, public 
or private, or any other vehicle commonly 
used for the transportation or conveyance 
of the sick or injured, without first secur- 
ing a permit therefor from the Commis- 
sioner of Health as hereinafter provided. 

Section 2. Every ambulance or vehicle 
hereinafter described, before permit is is- 
sued therefor, shall be equipped with and, 
when in service, carry aS minimum equip- 
ment the following: 

(a) Two United States Army hinged ring 
upper extremity splints, or in lieu thereof, 
two splints for the upper extremity, approved 
by the State Department of Health. 

(b) Two United States Army hinged 
half-ring lower extremity splints, or in lieu 
thereof, two lower extremity splints, ap- 
proved by the State Department of Health. 

Section 3. Every such ambulance or ve- 
hicle hereinabove described when in service 
shall be accompanied by at least one person 
who has acquired theoretical or practical 
knowledge in first aid as ambulance attend- 
ant and in the application and use of ap- 
proved splints to arm and leg fractures, 
evidenced by a certificate issued to such per- 
son by the State Department of Health or 
by the Commissioner of Health of the City 
of Minneapolis, under such rules and reg- 
ulations as either may prescribe. 

Section 4. Application for a permit to 
operate any such ambulance or other vehicle 
hereinabove described on the streets of Min- 
neapolis shal! be made to the Commissioner 
of Health upon such form as he shall pre- 
scribe, which application shall contain evi- 
dence satisfactory to the Commissioner of 
Health that the person seeking the permit 
has complied with the minimum standards 
set forth in this ordinance as to first aid 
equipment and is prepared to and will fur- 
nish an ambulance attendant, as required 
in Section 3 hereof. If the Commissioner 
of Health finds that the requirements of 
this ordinance are and will be met by the 
applicant as to each vehicle proposed to be 
operated, he shall issue a permit, upon 
payment of a fee of One Dollar ($1.00) 
for each vehicle, which permit shall expire 
upon the first Monday in May next following 
the issuance thereof. Such permit may be 
renewed by the Commissioner of Health 
from year to year, upon such evidence as 
shall be required by the Commissioner of 
Health that the holder thereof is comply- 
ing with the minimum requirements of this 
ordinance and upon payment of an annual 
fee of One Dollar ($1.00). No fee shall 
be required for a permit for an ambulance 
or vehicle owned and operated by the City 
of Minneapolis or any of its boards or de- 
partments. 

Each permit shall be numbered and posted 
at such place in the interior of the ambu- 
lance or vehicle as the Commissioner of 
Health may require. 

Any such permit shall be subject to revo- 
cation by the Commissioner of Health for 
failure to comply with any of the provisions 
hereof, upon notice and an opportunity to be 
heard. 
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Section §. Any person violating the pro- 
visions of this ordinance shall, upon con- 
viction thereof, be punished by a fine of 
not to exceed One Hundred Dollars 
($100.00), or by imprisonment for not more 
than ninety (90) days 

Section 6. This ordinance shall take ef- 
fect and be in force from and after the 
first Monday in May, 1942; provided, that 
applications for a permit hereunder may be 
made prior to said day, after the passage 
and publication hereof, for a permit begin- 
Ring upon said first Monday in May. 

Passed April 24, 1942. W. Glen Wallace, 


President of the Council 
Approved April 24, 1942. Kline, 


Mayor 

Attest: Chas. C. 

To get an ambulance ordinance 
passed it is first necessary to ob- 
tain the official support of the lo- 
cal medical society. One objection 
which must be overcome is the 
claim that the applying of splints 
by lay persons and ambulance at- 
tendants is an invasion of the prac- 
tice of medicine. An objection al- 
so may be offered because of the 
problem of open fractures, previ- 
ously called compound fractures. 

Open fractures in war are usual- 
ly produced by a missile which 
enters and fractures the bone. It 
is obvious that such contaminated 
wounds are much better off if the 
contamination is prevented from 
spreading; a traction splint is there- 
fore desirable. Open fractures in 
which the bone end has penetrated 
the skin and has then withdrawn 
to the inside are similarly contam- 
inated and require the same pro- 
tection. 

In a small percentage of patients 
with open fractures, the bone is 
protruding after injury. If traction 
is applied, the bone end will re- 
cede and carry in contamination. 
However, such a patient is already 
contaminated inside as well as out 
and is going to require cleansing 
in the operating room. It is best 


Marvin IL 


Swanson, City Clerk. 


to apply traction splints and pro- 
tective dressings and prevent fur- 
ther spreading of inside contam- 
ination and further damage to the 
soft parts. 

If we refuse to accept traction 
splints for open fractures because 
of possible objections in the last 
type of case we will lose the bene- 
fit which might be obtained for 
the first and second groups. The 
theoretic objections in the third 
group are met by thorough cleans- 
ing in the operating room. 

In fractures of the hip, a trac- 
tion splint properly applied against 
the tuberosity of the ischium may 
be a factor in preventing nonunion 
and failure in treatment. 

The next step in obtaining the 
passage of such an ordinance is to 
educate those who operate the 
ambulances, public and private. 
Much ground work has been laid 
with these organizations, and when 
they find that the medical profes- 
sion is interested in helping them 
with the practical applications of 
modern methods they will adopt 
the plan and will offer no objec- 
tion to the ordinance. 

After the ambulance organiza- 
tions have become equipped with 
transportation splints and the at- 
tendants have learned how to ap- 
ply them, other improved methods 
naturally follow. Suspected com- 
pression fractures of the dorsal and 
lumbar vertebra are carried in hy- 
perextension or on a solid surface. 
Collar splints for neck fractures 
are carried on the ambulances. 
Some ambulances may carry Oxy- 
gen and plasma as further refine- 
ments are added. 
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Prepared for Modern Medicine 


Diagnosis and Treatment of 


Wound Shock 


HAROLD A. ZINTEL, M.D.” 


University of Pennsylvania, Philadelphia 


THE shock associated with trau- 
matic injuries, in the majority of 
instances, is due to blood loss. 
Neurogenic and toxic factors 
from bacteria, necrotic tissue, or 
anoxia of the liver may complicate 
the picture; nevertheless, the ad- 
ministration of whole blood will 
usually abolish the signs and symp- 
toms of shock within the first few 
hours after injury. Essential 
tures in treatment are hemostasis, 
estimation of blood and re- 


fea- 


loss, 


placement of the blood Jost. 


EVALUATION 


When the wounded individual is 
first seen, a rapid examination of 
the entire body should be made to 
determine the nature and extent of 
the injuries. 

A shock-like state can be pro- 
duced by certain cranial injuries, 
by respiratory obstruction, or by 
cardiorespiratory embarrassment. A 
small hemorrhage in a vital part 
of the brain may produce the pic- 
ture of shock, but certainly all cra- 
nial injuries do not. Foreign bodies, 
mucus or blood in the respiratory 
tract, or cardiorespiratory embar- 
rassment by cardiac tamponade, 
hemothorax, pneumothorax, hemo- 
pneumothorax, sucking wounds of 


*Professor of Clinical Surgery, Medical School of the University of 


the chest, or flail chest will produce 
profound shock. 

In other types of injury often 
associated with a shock state, the 
loss of blood plasma will exceed 
the loss of whole blood as in burns, 
crushing injuries, peritonitis, 
gangrene, and other severe wound 
infections. The shock associated 
with some of these injuries is best 
treated with plasma, though fre- 
quently some whole blood is also 
required. 


Las 


DIAGNOSIS 


How does one establish the diag- 
nosis of the syndrome called shock? 
There are no practical, absolute 
laboratory aids. The blood volume 
determination, the most useful lab- 
oratory aid, is not a practical pro- 
cedure in emergencies. The hemo- 
globin level is not an accurate index 
of the amount of blood lost. 

The best means of establishing 
the diagnosis in ordinary circum- 
stances is by history and physical 
examination. When the _ systolic 
hlood pressure is below 100, the 
pulse 100 or above, the pulse vol- 
ume poor, the face pale, and the 
extremities cool, there can be no 
doubt that shock exists. When these 
signs and symptoms are present, 
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the blood volume has heen reduced 


fo or belon i‘ of normal Sweat- 


ing, nausea, vomiting, restlessness, 
and apathy may or 
Marked thirst 


a very extensive 


apprehension 


may not be present 


is usually a sign of 


hemorrhage 
The absolute diagnosis of shock 
by signs and symptoms alone be- 


fore blood volume has been 


the 


TABLE 1. CIRCULATORY PATTERNS 


Svstolic 
blood 
pressure 
(normal 


100-140) 


; Pulse 
Circulatory 


pattern 70-99) 


— 
COLD 


PACH YCARDIA 


ee 


Normal 


WARM 


Normal 
TACHYCARDIA 


ell 


HYPERTENSION High 


— 


WASOVAGAI 


Se ACTION Slow 


Low 


WARM 


HYPOTENSION Fast 


Low 
_— 


Fast 


COLD 


HYPOTENSION Low 


(normal 


wound shock. The variable signs 
and symptoms when the blood vol- 
ume is above 70% of normal em- 
phasize the difficulty in diagnosing 
shock in the incipient stages by 
such factors. The difficulties 
compounded when the mechanisms 
which produce the vasovagal re- 
action and those which produce 
shock coexist in the same person. 


are 





Temperature | Color Blood vol. 
of of % of 
extremities face normal 


Cold Pale 70 to 80 


Full 
to 70+- 
| pale 
Warm | Full 
or |. to 
cold pale | 


Warm 


| 
: 
| 


| 
} 


80+- 








of normal is diffi- 
Grant Reeve 
number of “cir- 
after 


among 


reduced to 70% 
cult to make. 
have described a 
culatory 
injury 
230° eivilian 
(Table 1). 
The 


thes 


and 
patter ns” observed 
extremities 
military 


of the 
and persons 
which 


as cold hypotension 


circulatory pattern 


describe 
is the 


pattern of unquestionable 
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In addition, the patient must be 
evaluated in the light of sensory 
and emotional stimuli, exposure to 
heat or cold, age, and general con- 
dition before injury. Malnutrition, 
anemia, dehydration, and physical 
and mental exhaustion predispose 
to the development of shock. Pre- 
vious inadequate transfusions, espe- 
cially transfusion reactions, pro- 
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duce variable changes in the signs 
and symptoms of shock. 

Apparently, then, an estimate of 
the amount of blood lost would be 
the best method of anticipating 
shock. Such an estimate can be 
made. On the basis of the estimate, 
the amount of blood required to 
relieve the signs and symptoms of 
shock can be judged, as well as the 
amount required to prepare the pa- 
tient for extensive surgery. 


BLOOD LOSS ESTIMATION 


Surprisingly good estimates can 
be made on the basis of the his- 
tory and physical examination. The 
number of hours elapsed since in- 
jury, whether bleeding has _ con- 
tinued during that time, the degree 
of blood-staining of the clothes, 
the amount of blood in the first-aid 
dressings, and the descriptions of 
the bleeding by the patient and 
witnesses are all to be considered. 
The physician who thinks that all 
laymen tend to exaggerate the 
amount of blood loss should re- 
member that the surgeon at the 
operating table frequently under- 
estimates blood loss by as much as 
two-thirds of the measured amount. 

The loss may not be obvious, for 
large quantities may be lost into 
the body cavities. From 2,000 to 
3,000 cc. of blood may be lost into 
the tissues surrounding a_ single 
closed fracture of the femur. The 
average loss into the tissues is 800 
to 1,200 cc. of blood for each 
closed fracture af the femur. 

Grant and Reeve were able to 
estimate the blood loss surprisingly 
well in injuries of the extremities 
on the basis of the amount of re- 
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maining damaged tissue. The esti- 
mates were made in terms of the 
volume of the patient’s hand (Ta- 
ble 2). Completely amputated parts 
were not included in their esti- 
mates. Abrasions, ecchymosis, bro- 
ken bones, marked swelling, lacera- 


TABLE 2. BLOOD LOSS ESTIMATION 


Equiva- 
lent in 
“hand 
volumes” 


Measur- 

ed blood 

| vol., % 

| of dam- of . 

| aged normal 
SS . 

tissue a 


Size of 
wound 


Small Less 


Medium 





3 to 5 








More 
than 5 











tions, discoloration, and loss of 
contractility of muscle were cone 
sidered evidences of tissue injury, 

When the systolic blood pressure 
is less than 100 and the symptoms 
and signs of shock are present, the 
blood volume can be considered to 
be reduced to less than 70% of 
normal. When the blood pressure 
is less than 85, the blood volume is 
usually less than 60% of normal, 
25% of the normal blood volume 
may be lost without producing any 
of the signs and symptoms of shock 
in some individuals. 


WOUND SHOCK THERAPY 


Hemorrhage—The first step in 
the treatment of wound shock is 
to stop hemorrhage. Although he- 
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such obvious 


an 
step, the experiences of World War 


mostasis seems 


ii and in Korea demand that this 
point be repeatedly emphasized. 

Sedation Mor- 
phine should be administered only 
for the relief of pain and apprehen- 
Sion. Some wounded individuals 
have litthe pain and may not be 
apprehensive. Only one-quarter of 
the severely wounded at Anzio said 
that they had enough pain to want 
pain relief medication. 

Morphine administered unneces- 
sarily may do harm. Even in mod- 
crate morphine frequently 
produces hypotension, sweating, 
nasea, and vomiting in uninjured 
healthy individuals 
has emphasized that the safe maxi- 
mm analgesic effect of morphine 
cam be produced by & mg. ("8 gr.): 
1S me. ('4 gr.) does not produce 
am increased analgesic effect and 
may depression in 
individuals 


and analgesics 


doses, 


young Beecher 


Cause serrous 
tolerance has 
beén decreased by the effects of 
wounds. Beecher also points out 
that considerable relief of pain may 
be obtained by the intravenous in- 
jection of 90 mg. (1.5 gr.) of pen- 
tobarbital sodium and _ that fre- 
quently a greater of pain 
relief can be obtained with the 
combination of a small dose of 
morphine and a small dose of pen- 
tobarbital than with large doses of 
either agent alone. 

In the presence of the peripheral 
circulatory failure of shock, mor- 
phine administered hypodermically 
may not be absorbed into the circu- 
lation. When the peripheral circula- 
tion is reestablished repeated unab- 
may be rapidly 


whose 


degree 


sorbed doses ab- 
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sorbed to produce an ove whelm- 
ing cumulative effect. Morphine in 
the usual doses can be administered 
slowly intravenously to those who 
require it and who have peripheral 
circulatory failure. 

Splintinge—The wounded parts 
should be adequately splinted, if 
possible. Immobilization will help 
to prevent pain, hemorrhage, and 
more damage to tissues. 

Position—The patient = should 
have the foot of the bed elevated 
and the head down. The develop- 
ment of hypotension when the pa- 
tient is placed in the supine posi- 
tion or with head elevated is an 
indication of inadequate treatment 
of shock. 

Temperature—Neither heat nor 
cold should be applied if the pa- 
tient is kept at ordinary room tem- 
peratures. Although the application 
of heat has been common practice, 
its use except to warm the indi- 
vidual to normal body temperature 
and prevent undue exposure to cold 
should be condemned. 
heat leads to vasodilatation and loss 
of fluids by perspiration, both of 
which augment the shock state. 

Adrenal replacement therapy 
At the present time there is 
direct and confirmed evidence to 
show that cortisone, desoxycorticos- 
terone, or adrenal cortical extract 
is useful in the treatment of shock 
There appears to be no indication 
for the administration of ACTH to 
a patient with wound shock, for the 
patient’s adrenal glands are appar- 
ently already maximally stimulated. 
The patient who had previous adre- 
nal insufficiency (Addison’s disease ) 
should, of course, receive adrenal 


Excessive 


no 
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replacement therapy along with 
other measures in the treatment of 
shock and insufficiency. 

Vasopressor substances—Time 
should not be wasted by admin- 
istering vasopressor drugs to a pa- 
tient in shock. The vascular tree 
has been maximally constricted in 
an attempt to prevent shock and, 
therefore, most frequently the ad- 
ministration of such drugs as vas- 
oxyl, neosynephrine, epinephrine, 
or norepinephrine will produce no 
response. The vasopressor sub- 
stance norepinephrine is by far the 
most potent of these agents. 

The only excuse for the thera- 
peutic trial of these agents might 
be an attempt to bridge a gap of 
a few minutes while blood or other 
substances to replace blood volume 
were being processed or delivered. 
The effect, if any, of vasopressor 
substances in shock is short lived, 
usually a matter of minutes, and 
the fall of blood pressure afterward 
may be more profound than that 
before the administration. Vaso- 
pressor substances may further em- 
barrass the already oligemic kidneys 
and precipitate renal failure. The 
recent reports of the use of nor- 
epinephrine as a definitive treat- 
ment of shock are to be con- 
demned. Other stimulants such as 
coramine are not useful in the 
treatment of shock. 

Blood replacement—Since the 
major early physiologic disturb- 
ances in wound shock result from 
blood loss, the immediate and most 
definitive treatment is by transfu- 
sions of whole blood. In essence, 
the other forms of therapy, except 
hemostasis, are nerely adjuncts to 
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the administration of whole blood. 
If the systolic blood pressure is 
below 100 there should be no de- 
lay, and if it is below 70 there must 
be no delay in the administration 
of whole blood. 

The amount to be administered 
is to be judged grossly from the 
evidences of bleeding, the history, 
the size of the wound, the systolic 
blood pressure, and the general 
condition of the patient. Little will 
be gained from laboratory studies; 
however, the hemoglobin level 
should not be allowed to fall below 
60% and should never be allowed 


TABLE 3. RESTORING BLOOD LOSS* 





Units needed 
to raise B.V. 
to 90% 


Blood 


Units needed 
to raise B.V. 
to 70% 


| Blood | Plasma 


Initial 
B. V 





a® Plasma 








60 2 2 4to 5 6 





50 4 to 6 





40 4 6 6 to7 10 

















*British units: Blood = 540 cc.; Plasma = 
450-500 cc. 4 
oe 
to fall below 50% for more than a 
very short time. Beecher and others 
have demonstrated that the hemo- 
globin level is decreased more than 
the blood volume is decreased 
probably because the influx of pro- 
tein-rich fluid into the cardiovascu- 
lar tree immediately after loss of 
blood increases the blood volume 
Having estimated the probable 
blood loss, how much blood should 
be administered? Proportionately 
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larger amounts of blood are re- 
quired to replace a given amount 
Grant and Reeve 
have shown that a unit of whole 
blood, nominally 540 cc., will in- 
crease the measured blood volume 
in the injured patient by only 430 
ec. Thus 540 cc. would increase 
the blood volume by only 8“ in- 
Stead of the expected 10°. 
Table 3 shows. the 
amounts of blood and plasma which 
Grant and Reeve found necessary 
to raise the volume to 70 
and 90° of normal, respectively. 
Restoration of the blood volume to 
70° or more abolished the signs 
and symptoms of shock in most 
iMstances. When the blood volume 
Was reduced to 60° of normal, 
an average of 1,080 cc. of blood 


ot blood loss 


relative 


blood 


Was required to abolish the signs 


and symptoms. When the blood 
volume was 50° of normal, 1,080 
to 1,620 cc. was required; when 
the volume was 40° of normal, 
2,160 cc. was needed. 

Grant and Reeve considered the 
restoration of the blood volume to 
90°7 of normal satisfactory to per- 
mit the extensive operative proce- 
dures required in most of these 
cases. To prepare injured patients 
for surgery they found that when 
the blood volume was 60° of nor- 
mal, 2.170 to 2,700 cc. of blood 
was necessary. When the blood vol- 
ume was 50° of normal, 2.160 
to 3,360 cc. was required: when 
the volume was 40° of normal. 
3,360 to 3,780 cc. was necessary. 

Rate of Blood 
should be given rapidly enough to 
bring the blood pressure-to low 
normal (100) in the shortest pos- 


administration 
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sible time. Often 1,000 cc. of blood 
is administered in ten minutes by 
Stripping the transfusion tubing, by 
a positive pressure apparatus, or 
by multiple, 2, 3, and even 4, 
transfusion sets. When an injured 
individual needs whole blood and 
a No. 15-gauge needle cannot be 
inserted into a vein within several 
minutes, the physician should not 
hesitate to cut down to expose | 
Or more veins for the administra- 
tion of blood. Once the systolic 
blood pressure has been restored to 
100, the blood needed to raise the 
volume from 70 to 90° can be, 
and probably should be, adminis- 
tered more leisurely. Blood is re- 
placed during operation at the same 
rate at which it is lost. 

The blood lost at operation must 
be replaced. A patient who has 
been in shock and has had his 
blood volume restored to 90% of 
expected normal will go into shock 
more readily during and after op- 
eration than will a patient who had 
not been in shock and who has a 
normal blood volume. 

Since surgeons often estimate the 
blood loss to be about one-third 
of the actual amount, some method 
of measurement should be used. 
There are a number of methods of 
measuring blood loss at the operat- 
ing table. The most practical, main- 
ly because of simplicity, is weigh- 
ing the blood-stained sponges. Since 
the average weight of the dry 
sponges is known, any increase in 
weight represents blood loss. Thus 
a 200-gm. increase in weight repre- 
sents roughly 200 cc. of blood lost 
and absorbed by the sponges. The 
blood in the suction trap can be 
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measured. The blood loss on the 
towels and drapes can be roughly 
estimated. 


WHOLE BLOOD SUBSTITUTES 


When whole blood loss is the 
major defect, whole blood is also 
the therapeutic agent of choice. If 
one considers some of the functions 
of whole blood, one realizes that 
other substances cannot be ade- 
quate substitutes. In the treatment 
of wound shock, serum, plasma, 
plasma _ derivatives, and plasma 
volume expanders are used only 
when whole blood is not available. 
The problems of logistics—availa- 
bility, storage, transportation, and 
sterility—frequently make it neces- 
sary to employ one of the latter 
substances. 

The circulating blood has many 
known and probably many unrec- 


ognized functions. One of the more 
important is the oxygen-carrying 
capacity of the red blood cells. 
Severe hypoxia or anoxia can pro- 
duce shock. 

Frank and his collaborators have 


shown that “irreversible shock” 
from hemorrhage in dogs can be 
prevented by perfusing the liver 
with well-oxygenated blood even 
though the general arterial blood 
pressure and blood volume of the 
animals are identical to those of 
control dogs that die. It seems like- 
ly that the liver is the “trigger 
organ” in the production of irre- 
versible shock after injury and that 
the prevention of prolonged liver 
anoxia is vital to the survival of 
the injured patient. 

It has also been demonstrated 
that severe anoxia of the kidneys 
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of three hours’ duration will pro- 
duce anuria and renal failure. 
Anoxia and hypoxia of the heart 
and brain have serious consequen- 
ces which are well recognized. Un- 
less there is respiratory embarrass- 
ment, the administration of oxygen 
to patients in shock is not advis- 
able, for the patients need the 
mechanism, hemoglobin in red 
blood cells, to transport oxygen in 
the body. Besides their oxygen- 
carrying capacity, the red blood 
cells add to the viscosity of the 
blood and so help maintain blood 
pressure. 

The white blood cells represent 
one of the body’s defense mecha- 
nisms against infection. Platelets, 
of course, are necessary for the 
normal clotting mechanism. The 
serum proteins of the blood, in 
addition to a colloid osmotic of 
oncotic effect, have numerous other 
functions. Prothrombin, A.C. glob- 
ulin, and fibrinogen are necessary 
for normal blood clotting. The 
plasma proteins are required for 
the transportation of lipids and of 
hormones. A reduction in circulat- 
ing serum protein probably tends 
to reduce another of the body’s de- 
fense mechanisms against infection 
because the circulating antibodies 
are part of the gamma globulin 
fraction. 

Terry and associates have shown 
that infused plasma may serve over 
long periods of time as the sole 
source of protein nutrition in ani- 
mals. Although whole blood trans- 
fusions biologically are not equal 
to circulating blood, especially in 
regard to function of the transfused 
white blood cells and platelets and 
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prothrombin activity, it is obvious 


that plasma, plasma derivatives, 


and especially plasma volume ex- 
panders are inferior for the replace- 


blood lost in 
traumatic 


whole 
and early 


ment of the 
hemorrhagic 


shock. 


BLOOD DERIVATIVES 


Plasma, lyophilized plasma, and 
sérum albumin are, of course, 
blood derivatives and as such are 
not completely adequate blood sub- 
stitutes. They are excellent agents 
for restoring plasma volume and 
Maintaining blood pressure. Plasma 
alone, however, is usually not ade- 
qUate to prepare a seriously wound- 
ed casualty to withstand the surgi- 
cal procedures necessary and the 
Cfitical postoperative period. When 
Plasma has been administered to 
treat shock, blood will be required 
tO prepare the patient for surgery. 
Nevertheless, the large amounts of 
plasma, lyophilized plasma, and 
sérum albumin used in wartime 
have saved many lives. 

Plasma—According to the data 
of Grant and Reeve, 1 unit (540 
ce.) of whole blood increases the 
blood volume by 8% and 450 to 
500 cc. of plasma increases the 
blood volume by only 5%. Thus 
the amount of plasma required to 
treat shock and prepare the patient 
for surgery is considerably greater 
than the amount of whele blood 
that would be needed (Table 3). 

The most serious complication 
from the use of plasma has been 
serum jaundice; be 
cause plasma is usually prepared 
trom the pooled blood of not less 
than 8 donors, this complication is 


homologous 
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more likely to follow the adminis- 
tration of a unit of plasma than a 
unit of blood, which is usually pro- 
cured from a single donor. Ultra- 
violet light remains the most effec- 
tive means of combating the virus 
of homologous serum jaundice; and 
all plasma and lyophilized plasma 
prepared today are treated by ultra- 
violet light. 

The incidence of homologous 
serum jaundice is estimated to be 
5% following the administration 
of plasma although it was as high 
as 22% when exceedingly large 
pools of nonirradiated, lyophilized 
plasma were reconstituted and 
treated by ultraviolet light. The in- 
cidence of 22% becomes more sig- 
nificant when one realizes that only 
25% of individuals inoculated 
with serum known to contain the 
virus actually develop homologous 
serum jaundice. 

Lyophilized plasma—Because it 
is in the dehydrated state and does 
not degenerate appreciably, lyo- 
philized plasma is more easily pre- 
served, stocked, and shipped than 
liquid plasma. A disadvantage of 
lyophilized plasma is that it must be 
stored, shipped, and used with an 
extra container of sterile water. 

Serum albumin—Serum albumin 
prepared as a 25% solution with a 
low chloride content is heated to 
60° C. for ten hours to destroy the 
homologous serum jaundice virus. 
Theoretically each 100 cc. has the 
colloid osmotic equivalent of 500 
cc. of blood; however, according to 
Burnett, in actual observations in 
the field, 1 unit (100 cc.) of serum 
albumin appeared equal to 1 unit 
of plasma (200 to 250 cc.). This 
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probably was due to the fact that 
many of the patients observed in 
wartime were dehydrated. Had the 
albumin been diluted to isotonic 
concentration it would probably 
have been more effective, but 
would have lost its one advantage— 
compactness. 
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are not available. When plasma 
volume expanders are used it has 
been suggested that the blood pres- 
sure not be raised above 80 to 85 
by these agents, because excessive 
amounts may prevent clotting, pro- 
duce further bleeding, and thus di- 
lute the blood dangerously. 


Polyvinylpyrrolidone was admin- 
istered to more than 500,000 pas 
tients on the Continent during 
World War II. Because of the fact 
that whole blood cannot be pre- 
served for more than twenty-one 
days and because of the almost un- 
believable amounts of whole blood 
that would be necessary for civilian 
atomic bomb disasters and for glo- 
bal warfare, plasma volume expand< 
ers must be stocked and ready and 
all who might be called upon ta 
use the agents must know the ad- 
vantages and disadvantages. 


EXPANDERS 


A completely satisfactory plasma 
volume expander has not been 
found. Such an agent would be [1] 
effective, [2] retained for more than 
twelve hours, [3] nontoxic, [4] non- 
antigenic, [5] of available material, 
[6] inexpensive, and [7] stable. 

Dextran, oxypolygelatin, polyvin- 
yipyrrolidone, and gelatin appear to 
be the most satisfactory expanders 
at the present time and apparently 
can be satisfactorily when 
whole blood derivatives 


used 


blood or 


€ ACRYLIC JOINT PROSTHESES of the Judet type may produce 
necrosis of important weight-bearing processes. Postmortem exam- 
ination of a hip arthroplasty done two weeks before death was made 
by P. Gowans Laing, M.D., of Pembury, England, and H. Douglas 
Ross, M.D., of London. The prosthesis was firmly fixed to the 
femoral neck. No bone rarefaction was seen on a roentgenogram of 
the specimen. Histologic examination of the neck of the femur 
surrounding the prosthetic stem revealed the medullary spaces of the 
inner cancellous bone to be filled with comminuted fragments of 
bone and necrotic myeloid debris. Some osteoblastic activity was in 
progress. The middle zone of dense compact bone, the calcar fem- 
orale, was the site of most universal necrosis. Lacunae without 
osteocytes and haversian canals without vessels or with throm- 
bosed vessels predominated this zone. The peripheral zone of trabec- 
ulated bone showed similar necrotic changes with only the most 


superficial bone nucleated. 


34-1B:291-294, 1952 


J. Bone & Joint Surg 
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CONTROL OF HEMORRHAGE 

Usually, application of a sterile 
gauze dressing with compression 
will arrest bleeding. Elevation of 
a lacerated extremity may aid in the 
control of hemorrhage. 

If the bleeding continues, a hem- 
ostat may be applied directly to 
large vessels which have been lacer- 
ated, but great care must be taken 
not to damage adjacent nerves. 

A tourniquet is applied to wound- 
ed extremities only when hemor- 
rhage is uncontrollable by other 
means. When used, the tourniquet 
is placed as low on the limb as pos- 
sible. When applied by a lay per- 
son, the need for the tourniquet 
should be reevaluated by the phy- 
sician. Surgical treatment is expe- 
dited for cases with tourniquets. 


MAINTENANCE OF RESPIRATION 


An unconscious patient should be 
placed on the side or back with the 
head turned to the side whenever 
possible. Elevation of the foot of 
the bed or stretcher favors drainage 
of pharyngeal secretions through 
the side of the mouth. Obstruction 
of the airway by blood or secretions 
should be relieved promptly by as- 
piration. Chest wounds affecting 
respiration are treated at once. 


CONTROL OF SHOCK 


The presence and degree of 
shock should be determined and 
steps taken to combat it promptly. 
The debridement of wounds with 
removal of foreign bodies and de- 
vitalized tissue should be deferred 
until shock has been relieved, since 
patients in shock tolerate anesthe- 
sia and surgery poorly. 


TRAUMA SYMPOSIUM 


RELIEF OF PAIN AND ANXIETY 

Pain and anxiety should be dif- 
ferentiated in wounded patients. 
For the relief of moderate or severe 
pain, morphine may be effective in 
a dosage of % to “% gr. when 
administered hypodermically. The 
persistence of pain after this dose 
may be due to poor absorption as- 
sociated with shock. Larger or re 
peated doses should not be given 
intramuscularly under such condi- 
tions, but relief can be produced by 
the injection of ¥s to Y% gr. of mor 
phine intravenously over a period 
of one minute. The discontinuation 
of narcotics is advisable as soon as 
possible to avoid the danger of ad- 
diction. 

For the relief of anxiety, restless- 
ness, Or apprehension, reassurance 
and oral administration of barbi- 
turates such as sodium pentobarbi- 
tal, % to 1% gr. for adults, or 
sodium phenobarbital, 1 gr., are 
helpful. When given subcutaneous- 
ly or intravenously, these drugs may 
also provide relief from miid pain. 


CONTROL OF INFECTION 


All wounds of violence should 
be considered contaminated by bae- 
teria. Since infection is largely the 
result of bacterial growth upon the 
pabulum of devitalized tissue or de- 
bris in a wound, adequate surgery 
is the most important means of 
prophylaxis. 

Antisera and chemotherapeutic 
agents are usually employed as 
therapeutic adjuncts to surgery in 
the care of the wounded and must 
not be expected to take the place 
of prompt and efficient surgery. 
However, both are very useful in 
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Prepared for Modern Medicine 


Care of Soft Tissue Wounds 


W. A. ALTEMEIER, M.D. 


University of Cincinnati and Cincinnati General Hospital 


KNOWLEDGE and observance of 
surgical principles involved in the 
care of soft tissue wounds not only 
make possible orderly and effective 
treatment under conditions, 
but also permit safe variations and 
adaptations under the adverse sit- 
uations of a catastrophe, with the 
assOciated stress and limitations of 
time, personnel, and equipment. 

It is important to remember that 
not just a wound requires treatment 
buf a patient with more 
wounds. The primary purpose of 
treatment is to save life by arresting 
hemorrhage, maintaining adequate 
respiration, preventing or control- 
ling shock, relieving pain and anx- 
iety, and controlling infection. To 
save and restore the injured part to 
normal function and appearance as 
rapidly and effectively as possible 
is the secondary purpose. 

Wounded patients very 
have multiple injuries. Some 
be Obvious and others obscure, such 
as traumatic rupture of the spleen 
or pertoration of a hollow viscus in 
the absence of a penetrating wound. 
By means of a rapid, thorough ex- 
amination of the patient, recogni- 
tion of such injuries is possible. 
Careful inspection of wounded ex- 
tremities is particularly 
to determine extent of 
blood nerves, 


ideal 


one or 


often 
may 


necessary 
injury to 
and 


vessels, bones, 
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tendons. When skillfully done, such 
examination takes only a few min- 
ules, 

Additional information 
gained from laboratory procedures, 
including determination of white 
blood cell count, differential count, 
red blood cell count, hematocrit 
and hemoglobin levels, and urinaly- 
sis. Roentgen examination is done 
only when the patient’s general 
condition permits. 

Knowledge of the nature and ex- 
tent of multiple injuries is of great 
value in differentiating those in- 
juries requiring primary considera- 
tion from those permitting delayed 
treatment. For example, a patient 
with laceration of the hip, burns of 
the face and hands, and crushed 
chest should be treated primarily 
for crushed chest and secondarily 
for burn and laceration. 

The choice of the safest type of 
anesthetic agent, the best time for 
Operation, and the most practical 
and safest operative procedure for 
each case is facilitated by the infor- 
mation gained during physical ex- 
amination. 

Priority is generally given to 
head and spinal cord injuries, intra- 
abdominal injuries, intrathoracic in- 
juries, extremity wounds requiring 
tourniquet, and injuries associated 
with marked muscle devitalization. 
Cincinnati, and the 


may be 


of the University of 
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CONTROL OF HEMORRHAGE 

Usually, application of a sterile 
gauze dressing with compression 
will arrest bleeding. Elevation of 
a lacerated extremity may aid in the 
control of hemorrhage. 

If the bleeding continues, a hem- 
ostat may be applied directly to 
large vessels which have been lacer- 
ated, but great care must be taken 
not to damage adjacent nerves. 

A tourniquet is applied to wound- 
ed extremities only when hemor- 
rhage is uncontrollable by other 
means. When used, the tourniquet 
is placed as low on the limb as pos- 
sible. When applied by a lay per- 
son, the need for the tourniquet 
should be reevaluated by the phy- 
sician. Surgical treatment is expe- 
dited for cases with tourniquets. 


MAINTENANCE OF RESPIRATION 


An unconscious patient should be 
placed on the side or back with the 
head turned to the side whenever 
possible. Elevation of the foot of 
the bed or stretcher favors drainage 
of pharyngeal secretions through 
the side of the mouth. Obstruction 
of the airway by blood or secretions 
should be relieved promptly by as- 
piration. Chest wounds affecting 
respiration are treated at once. 


CONTROL OF SHOCK 


The presence and degree of 
shock should be determined and 
steps taken to combat it promptly. 
The debridement of wounds with 
removal of foreign bodies and de- 
vitalized tissue should be deferred 
until shock has been relieved, since 
patients in shock tolerate anesthe- 
sia and surgery poorly. 
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RELIEF OF PAIN AND ANXIETY 

Pain and anxiety should be dif- 
ferentiated in wounded patients. 
For the relief of moderate or severe 
pain, morphine may be effective in 
a dosage of % to “% gr. when 
administered hypodermically. The 
persistence of pain after this dose 
may be due to poor absorption as- 
sociated with shock. Larger or fe- 
peated doses should not be given 
intramuscularly under such condi- 
tions, but relief can be produced by 
the injection of “% to Y% gr. of mor- 
phine intravenously over a period 
of one minute. The discontinuation 
of narcotics is advisable as soon as 
possible to avoid the danger of ad- 
diction. 

For the relief of anxiety, restlegs- 
ness, Or apprehension, reassurance 
and oral administration of barbi- 
turates such as sodium pentobarbi- 
tal, % to 1% gr. for adults, or 
sodium phenobarbital, 1 gr., are 
helpful. When given subcutaneows- 
ly or intravenously, these drugs may 
also provide relief from mild pain. 


CONTROL OF INFECTION 


All wounds of violence should 
be considered contaminated by bac- 
teria. Since infection is largely the 
result of bacterial growth upon the 
pabulum of devitalized tissue or de- 
bris in a wound, adequate surgery 
is the most important means of 
prophylaxis. 

Antisera and chemotherapeutic 
agents are usually employed as 
therapeutic adjuncts to surgery in 
the care of the wounded and must 
not be expected to take the place 
of prompt and efficient surgery. 
However, both are very useful in 
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attenuating, limiting, or controlling 
infection by bacteria in 
wounds after debridement or in a 
localizing infection developing in 
wounds of patients when surgical 
treatment is delayed or impossible. 
Experience has shown that these 
agents must be used properly to ob- 
tain full benefit. 
Serotherapy—tThe only 
of importance which are used for 
the prevention or control of infec- 
tions in soft tissue wounds are tet- 
amus antitoxin and polyvalent gas 
Zanegrene antitoxin (see page 87). 
Chemotherapy—In general, anti- 
biotic agents have superseded the 
sulfonamides in’ prophylaxis and 
therapy of infections in patients 
With acute soft tissue wounds. Se- 
lection of the agent depends largely 
Upon probable contaminating bac- 
teria and location and nature of the 
wound (see page 89). Under disas- 
ter conditions, selection of the anti- 
biotic agent may depend upon sup- 
plies, personnel, and facilities which 
are available. 
Chemotherapy — for 


residual 


antusera 


prophylaxis 
should be started promptly in pa- 
tients with major open wounds of 
soft tissues and continued for five 
days. 

For those with injuries of mod- 
erate severity who are able to take 


medication by mouth, Chloromy- 
cetin, terramycin, or aureomycin in 
doses of 500 mg. every four to six 
hours may be used. 

For all patients with serious in- 
juries, the parenteral injection of 
penicillin is indicated, providing 
sensitivity to the drug does not exist. 
Either crystalline penicillin G in 
doses of 50,000 to 100,000 units is 


injected intramuscularly every four 
hours or a mixture of 300,000 units 
of procaine and 100,000 units of 
crystalline penicillin G, preferably 
in aqueous suspension, is given by 
the same route every eight to 
twelve hours for seventy-two hours, 
then every twenty-four hours. 

The latier preparations suspend- 
ed in oil may be given satisfactorily 
every twenty-four hours. 

In patients in whom serious or 
invasive infection has occurred or 
is anticipated, the antibiotic therapy 
may be modified according to prob- 
able type of infection and severity. 

Surgical treatment—Prompt and 
adequate surgery instituted within 
four to six hours after injury when- 
ever possible is the most important 
means of preventing the develop- 
ment of infection within wounds. 
Adequate surgery includes early de- 
bridement, removal of foreign bod- 
ies, hemostasis, preservation of the 
blood supply, and proper dressing 
of the wound. Under disaster con- 
ditions surgery is likely to be de- 
layed and the number of estab- 
lished infections is apt to be pro- 
portionately higher. 

For operative procedures on the 
wounded, general anesthesia is pret- 
erable and ether is safest. Local or 
regional nerve block with 1° pro- 
caine containing 3 or 4 drops of a 
solution of 1:1,000 adrenalin to the 
oz. is satisfactory in some cases but 
may result in sloughs when used 
on the digits, ears, nose, or scrotum. 
It is unsatisfactory and may be 
dangerous in drunken individuals. 
The use of Pentothal Sodium is gen- 
erally contraindicated in seriously 
injured patients. 
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After induction of anesthesia, the 
first-aid dressing is removed, a ster- 
ile gauze dressing is placed in the 
wound, and surrounding skin is 
shaved and washed, using soap or 
detergent containing hexachloro- 
phene when possible. The wound 
may be washed to remove gross 
dirt if indicated. 

An incision is made long enough 
to permit careful excision of frayed 
or crushed skin edges and adequate 
exposure of all portions of the 
wound. No more skin is removed 
than absolutely necessary and pro- 
duction of a circular defect is avoid- 
ed. Visualization of the depths of 
the wound is accomplished by in- 
cision of the deeper fascial layers 
and retraction of the muscles. 

Devitalized tissue is gently ex- 
cised, care being taken not to dam- 
age the regional blood supply, ad- 
jacent nerves, or other vital struc- 
tures. Particles of dirt, hair, cloth- 
ing, wood, glass, or metal are re- 
moved. In a large contaminated 
wound of soft tissue, counterinci- 
sion may be necessary to provide 
relaxation of tissues or dependent 
drainage. Irrigation with normal 
saline facilitates additional cleans- 
ing of the open wound. All bleeding 
points are ligated with fine suture 
material. Antiseptics, antibiotics, 
sulfonamides, chemicals such as 
ether, or other foreign substances 
should not be instilled into the 
wound. 

In civilian practice under the 
ideal conditions existing in modern 
hospitals, primary closure of soft 
tissue wounds is a correct and safe 
procedure if debridement has been 
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complete, the “time lag” six hours 
or less, blood supply adequate, and 
apposition of live tissue possible 
without tension; otherwise the 
wound should be left open. In mili- 
tary practice generally or in civilian 
practice during catastrophe, pri- 
mary closure is hazardous and 
should not be done except in 
wounds of the face or superficial 
scalp wounds to prevent retraction 
of the skin edges. When wounds 
are left open, dry, fine mesh gauze 
is laid smoothly but not packed in 
the cavity of the wound and a dry 
dressing applied. The use of 
through-and-through gauze wicks 
or rubber drains should be avoided. 

It is highly important to dress 
the wounded area with 3 definite 
thoughts in mind: 

1] Sterile dressings properly ap- 
plied greatly decrease the incidence 
of secondary wound contamina- 
tion and infection. 

2] The application of moderate 
and uniformly applied compression 
over the wounded area facilitates 
healing. 

3} Immobilization of injured soft 
parts provides rest for the injured 
tissues, aids in healing, and helps 
prevent infection. 

Postoperatively, rest and further 
supportive treatment are provided as 
indicated. Changing of the dressing 
is not done unless indicated for the 
removal of sutures, for secondary 
closure, or for diagnosis of suspect- 
ed development of infection, hem- 
orrhage, or gangrene. Delayed clo- 
sure may be performed when the 
first postoperative dressing is done 
on the fourth to tenth day. 
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Antiseptics, Antitoxins,. and Antibioties 


LT. COL. EDWIN J. 
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Walter Reed Army Medical Center, Washington, D.C. 


IN management of wounds, the 
aMtiseptic, antitoxic, and antibiotic 
agents are adjuvants to 


accepted measures. 


essential 


ANTISEPTICS 


The two major uses of antiseptics 
im surgery are: [1] cleansing of 
body surfaces for the purpose of 
sharply reducing the bacterial pop- 
ulation, and [2] destruction of bac- 
teria for the purpose of sterilizing 
inanimate objects. 

Cleansine of the skin—lIt is im- 
portant in the surgery of trauma 
that the skin of the patient be 
cleansed by the best method pos- 
sible. Any antiseptic reasonably 
tolerated on single application to 
the patient’s skin is usually unsuit- 
able for repeated application to the 
surgeon’s hands. 

Jodine, 1 to 2% in 70% alcohol 
of in aqueous solution, is of value 
for preparation of the skin for 
needle puncture or as a single ap- 
plication before operation; 0.1% 
quaternary ammonium compound 
in alcohol is not as effective a bac- 
tericide, but is satisfactory because 
of being better tolerated by intact 
skin. The several acridine com- 
pounds, such as Acrizane, 1:200, 
and organic mercurial compounds, 
used as tinctures, may also be em- 
ployed. 


*Surgical Service 
Division of Surgery, 


Walter Reed 


The surgeon’s hands present spe- 
cial problems. One of the most se- 
rious is the risk of dermatitis from 
scrubbing and from strong antisep- 
tics. Price recommends that the 
surgeon wash his hands in running 
water for three minutes with good 
quality soap, with or without a soft 
nailbrush, as well as trim and clean 
the nails. The hands should then be 
dried with a sterile towel and, using 
gauze or a washcloth, washed for 
sixty seconds in a 70% solution of 
alcohol. After the alcohol wash, dry 
sterilized rather than boiled gloves 
are applied. 

When repeated scrubs are neces- 
sary, a somewhat shorter lathering, 
using hexachlorophene compound, 
may be advisable. Repeated use of 
this compound greatly reduces the 
bacterial count of the hands, and 
the antiseptic action is believed to 
persist for some time. The com- 
pound may also be used on the 
operative field; three minutes’ ap- 
plication is recommended. The ef- 
ficacy of hexachlorophene depends 
upon continued use of the com- 
pound in daily scrubs in order to 
maintain low bacterial counts of 
skin surfaces. 

Cleansing the hands after con- 
tact with infectious material is best 
accomplished by scrubbing with 
warm running water and soap, as 
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described above. If running water 
is not available, bar soap or soap 
solution and brush in a basin of 
2,000- to 3,000-cc. capacity may 
be used. The solution must be 
changed after each use. When 
practicable, paper towels are used, 
with a proper receptacle for dis- 
posal. 

The idea persists in the minds 
of laymen and some _ physicians 
that the one essential in an abra- 
sion or small simple lacerated 
wound is the killing of contaminat- 
ing bacteria. Many antiseptic sub- 
stances, because of tradition and 


habit, are still used for this pur- 
pose. No antiseptic known today is 
equal in effectiveness to irrigation 
of the wound with sterile saline so- 
lution, gentle cleansing of the sur- 
rounding area with mild soap and 
water, and excision of devitalized 


tissue. 

Nearly all antiseptics, such as 
tincture of iodine and many com- 
mercial agents, while bactericidal 
in vitro for many but not all micro- 
organisms, are less effective in the 
wound environment because they 
are irreversibly bound to protein. 
Furthermore, these antiseptics are 
toxic to tissues and therefore tend 
to add to the necrotic material in a 
wound and, because of destructive 
action on leukocytes, interfere with 
the local operation of natural de- 
fense mechanisms. The use of anti- 
septics in wounds has no merit, 
may be hazardous, and is therefore 
not recommended. 

The local treatment of wound 
suppuration is never simply a prob- 
lem of destroying the bacteria pres- 
ent. The bacteria reside not on the 
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surface, but deep in the wound, 
where contact with topical agents 
is unlikely. With the possible ex- 
ception of preparing clean granu- 
lating surfaces for skin grafting, 
antibiotics would appear to have 
eliminated the futile attempts to 
employ antiseptic agents against 
microorganisms in infected wounds, 

Sterilization of clean surgical 
equipment—Although steam, boil- 
ing water, and dry heat sterilization 
are the chief methods used in sur 
gery for the destruction of viable 
organisms, chemical disinfection is 
also employed. 

Anything that can be sterilized 
by dry heat, steam, or boiling water 
should be so treated. Dishes, bed- 
pans, urinals, rectal tubes, surgical 
dressings, drains, solutions, most 
surgical instruments, syringes, and 
needles can be treated satisfactorily 
by any of these methods. 

The effectiveness of chemical 
sterilization will depend upon the 
chemical used and the strength. In 
many instances, the method does 
not insure complete sterilization 
because the agent is not effective 
against all forms of microorgan- 
isms. Failure to keep in mind the 
limitations of the agents used may 
involve certain risks. 

Cutting and optical instruments, 
plastics, thermometers, and other 
appliances adversely affected by 
high temperatures are ordinarily 
sterilized by immersion in chemi- 
cal solutions. An aqueous solution 
of benzalkonium chloride, 1: 1,000, 
and similar quaternary ammonium 
compounds are used extensively for 
this purpose. In an emergency, any 
equally efficient available solution 
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may be substituted. Instruments are 
completely submerged for one hour. 
When im- 


instruments are needed 


mediately in an emergency, boiling 
or autoclaving is the only safe pro- 


cedure. 

Scalpe! and needles are 
offen kept in the solution when 
no! in use. A rust inhibitor such as 
sodium nitrite Since the 
antibacterial action of this com- 
pound is opposed by soap and oth- 
@r anionic agents, the inactivating 
chemical union of soap with the 
disinfectant must be avoided by 
thorough rinsing with water fol- 
lowed by rinsing in a 70% alcohol 
solution. 

Strains of Pseudomonas aerugi- 
Mosa are particularly resistant to 
the action of quaternary ammoni- 
um compounds and may survive 
contact with such fluids. Since 
these organisms may persist on 
Cork stoppers, whenever possible, 
s¢rew-cap bottles should be used, 
and the bottle containers filled be- 
fore autoclaving or boiling. Quater- 
nary ammonium compounds are 
not sporicidal even after eighteen 
hours of exposure. 

Clean catheters, bougies, telescop- 
i¢ instruments, and the like, may 
also be sterilized in a pan of mer- 
cury oxycyanide solution, 1:1,000, 
for thirty minutes. 

Catgut sutures, in are 
placed in sterile jars of 70% alco- 
hol and 1‘ Lysol solution for 
twenty-four hours before use. 

Contaminated — instruments — or 
dressings—-The best procedure for 
handling soiled instruments after a 
Operation is sterilization in 
in boiling water. 


blades 


is added. 


tubes, 


septic 


an autoclave or 
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The instruments are then washed, 
dried, and cared for in the usual 
manner. An alternative method is, 
before washing, to soak the instru- 
ments in a satisfactory disinfectant 
compound which remains active in 
the presence of body protein for 
three hours or longer. Formalde- 
hyde solutions containing sodium 
tetraborate or alcohol are capable of 
destroying clostridial spores in the 
presence of blood and other or- 
ganic matter. 

Viral agents such as those of in- 
fectious hepatitis are resistant to 
heat and chemical agents, and spe- 
cial precautions must be taken to 
insure sterilization by a thorough 
cleansing as well as boiling or auto- 
claving. Needles, syringes, rubber 
tubing, and catheters must be spe- 
cially protected, since protein co- 
agulation by antiseptics may serve 
as a nidus of infection or source of 
pyrogens. 

Contaminated dressings are best 
disposed of in paper bags, prompt- 
ly burned. Contaminated linen is 
put in a clean pillow slip and auto- 
claved or soaked in a 5“ cresol 
solution for one or more hours. Ex- 
posure to bright midday sunlight 
for several hours after washing is 
also beneficial. 

Containers of multiple-dose so- 
lutions for parenteral injection—A 
multiple-dose container is hermeti- 
cally sealed to permit repeated with- 
drawals of a portion of the con- 
tents. This means a sterile vial and 
rubber stopper filled with sterile 
material under sterile precautions. 
Heat-sterilized water and isotonic 
solutions of saline, procaine solu- 
tions, and the like, in sterile rub- 
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ber-capped vials, will be employed 
extensively in disaster conditions. 
Reentry into such vials may lead to 
dangerous contamination. 

Chlorobutanol, 0.5°¢, phenol, or 
other suitable preservatives may be 
added. The subsiances added must 
be nontoxic and harmless in the 
amounts used and must not inter- 
fere with the therapeutic efficacy 
of the preparations. 

Several compounds are available 
for the preservation of pharmaceu- 
tics which cannot be heat-sterilized. 
Esters of parahydroxybenzoic acid, 
for example, are added to procaine 
penicillin in aqueous suspension to 
prevent mold growth. Solutions 
known or suspected to be contam- 
inated should be discarded. 

Whereas intelligent use of multi- 
ple-dose containers is safe, syringes 
and needles should be used singly 


and should be carefully sterilized 
after each use, if the danger of 
transmission of hepatitis is to be 
avoided. 


ANTITOXINS 

Tetanus—One of the greatest 
hazards of wounds is tetanus. It is 
sound practice to assume that any 
open wound resulting from trauma 
is vulnerable to tetanus infection. 
Any such wound should be an indi- 
cation for a booster dose of tox- 
oid or prophylactic antitoxin. In 
the U. S. Army, active immuniza- 
tion with tetanus toxoid is consid- 
ered effective for four years, and 
booster doses given at the time of 
injury provide a prompt increase 
in circulating antibodies. 

The alum-precipitated toxoid is 
slowly released from the site of dep- 
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Osition and immunization is com- 
pleted with 2 injections at intervals 
of four to six weeks. Care must be 
taken to inject the alum-precipitat- 
ed toxoid intramuscularly, because 
cold abscesses follow subcutaneous 
administration. The fluid toxoid is 
more rapidly absorbed, is less apt 
to produce cold abscesses, and is 
given as a series of 3 injections at 
intervals of four weeks. 

Passive immunization with tetas 
nus antitoxin is less certain and less 
effective and lasting than active im- 
munization. Use of tetanus anti- 
toxin is usually limited to 2 situa- 
tions: [1] treatment for clinical 
tetanus, and [2] occurrence of 
wounds or burns necessitating pro- 
tection against tetanus in patients 
who have not been previously im- 
munized or who have not com- 
pleted initial active tetanus immu- 
nization. 

In treatment for clinical tetanus, 
the usual recommended dosage of 
1,500 units for prophylaxis within 
a few hours after injury is suitable 
for children under 12 years of age. 
For adults, the prophylactic dose is 
3,000 units. If the patient is treated 
one or two days after injury, the 
prophylactic dosage should be in- 
creased to from 10,000 to 20,000 
units. The duration of passive im- 
munity induced thereby is five to 
ten days. If the wound is not clean 
by this time, further passive im- 
munization is indicated. 

Sensitivity tests should always 
precede the administration of se- 
rum. This applies equally to initial 
and to secondary administration of 
tetanus antitoxin at intervals of five 
to seven days. 
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In the instance of an incomplete 
initial active immunization, com- 
bined toxoid antitoxin is given. The 
l-cc. dose of tetanus toxoid com- 
bines with no more than 50 units 
of antitoxin and is antigenic when 
given with antitoxin. The toxoid 
series of injections is completed at 
am appropriate interval after the 
first dose. 

As soon as a diagnosis of tetanus 
ig made and preliminary testing for 
sensitivity to horse serum has been 
done, tetanus antitoxin is given. 
Most observers agree that 50,000 
to 100,000 units intravenously con- 
stitutes a dose large enough to neu- 
tealize all the unfixed or free toxin 
im any patient who has a chance 
for recovery. From 10,000 to 
20,000 units intramuscularly are 
advisable for the following four or 
five days, however. When the por- 
tal of entry is known, some recom- 
mend that it be infiltrated with 
10,000 units of tetanus antitoxin 
ome hour before debridement to 
neutralize the toxin in the lesion 
amd prevent its diffusion and dis- 
semination during debridement. Ap- 
propriate antibiotic therapy is also 
indicated. 

Gas gangrene—Various Clostrid- 
ia are involved in the causation of 
clinical gas gangrene with true tox- 
emia. Authority for the routine use 
of prophylactic doses of gas gan- 
grene antitoxin arises chiefly from 
animal experiments and a few scat- 
tered clinical reports. Decision to 
use prophylactic sera is based upon 
injury to muscle and the circum- 
stances under which the injury was 
sustained. It should be remembered 
that muscle tissue may permit the 


growth of anaerobes as a result of 
direct crushing injury or of dimin- 
ished blood supply from arterial 
laceration or shock. 

Thus far, effective prophylaxis in 
human gas gangrene has been lim- 
ited to early and adequate surgery, 
with adjuvant penicillin or broad- 
spectrum antibiotics by the paren- 
teral route. Because there is little 
evidence that clostridial antitoxin 
is useful in the prevention of gas 
gangrene, prophylactic employment 
of gas gangrene antitoxin is not 
recommended. 

Experimental studies are now un- 
der way on possible immunization 
by toxoids of the Clostridia of gas 
gangrene. Once gas gangrene infec- 
tion is established, serum therapy is 
of doubtful therapeutic value. Poly- 
valent clostridial antitoxin is em- 
ployed for this purpose, although 
what constitutes adequate dosage is 
unknown. The rationale for its use 
is the lessening of “toxemic” symp- 
toms after administration of anti- 
toxins. 

Wound diphtheria—Diphtheria in- 
fection of an open wound is al- 
ways possible when large numbers 
of casualties are treated. The pa- 
tient may die of diphtheria if this 
is not recognized. 

Locally, a_ typical 


diphtheritic 
-membrane of adherent fibrin forms 
on the surface of the wound, and 
the organisms of diphtheria can be 
identified by the usua! laboratory 
technics. Any evidence of facial 
paralysis, cardiac arrhythmias, or 


possible Guillain-Barré syndrome 
should be considered as the result 
of diphtheria infection until other- 
wise proved. If not recognized 
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promptly and treated with diph- 
theria antitoxin, the severe systemic 
manifestations of the disease will 
quickly supervene. Appropriate an- 
tibiotic therapy is also indicated. 


ANTIBIOTICS 


The available antibiotics include 
penicillin, streptomycin, aureomy- 
cin, chloramphenicol, terramycin, 
tyrothricin, bacitracin, neomycin, 
and polymyxin. The principal routes 
of administration are parenteral, 
oral, and topical. Each has indica- 
tions and contraindications, includ- 
ing toxic potentialities. Antibiotic 
therapy may be used prophylacti- 
cally or therapeutically in the man- 
agement of open wounds. When 
used properly, chemotherapy may 
decrease morbidity, limit tissue 
damage, and reduce mortality. 

Administration of antibiotics to 


protect against impending bacterial 


infection in major wounds and 
burns should be begun as soon as 
possible and continued for five to 
seven days, or longer if there is 
danger of invasive infection. Pro- 
caine penicillin G, 300,000 units, 
fortified with 100,000 units of 
crystalline potassium or sodium 
penicillin G in oil, prepackaged if 
possible in single-dose syringes, is 
administered intramuscularly. 

If the patient is treated twelve 
hours or more after injury or is 
in circulatory collapse, 500,000 to 
1,000,000 units of crystalline po- 
tassium or sodium penicillin G are 
given intravenously to provide an 
immediate high blood level until 
absorption from intramuscular de- 
pots can supply adequate bacterio- 
static concentrations. If the wound 
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involves the perineal region or if 
the peritoneal cavity has been pen- 
etrated, 1 gm. of streptomycin in- 
tramuscularly is also given every 
twelve hours. 

For patients who are able to 
take medication by mouth, chlor- 
amphenicol, aureomycin, or terra- 
mycin may be substituted in doses 
of 750 mg. at eight- or twelve-hour 
intervals, depending on the severity 
of the injury. Aureomycin, chlor 
amphenicol, and terramycin by 
the parenteral route may be very 
helpful in case of profound shock 
when the toxic action of bacterial 
products is a contributing factor, 

In the event of mass casualties, 
when delays are imminent, patients 
may be encountered in whom the 
shock state of generalized infection 
may be added to abnormalities 
caused by hemorrhage and trauma. 
When the degree of circulatory 
collapse is great, effective blood 
levels of these antibiotics are best 
achieved by the intravenous route, 
Recommended dosage is 1 gm. in- 
itially, followed by 0.5 to 1 gm. at 
twelve-hour intervals. 

Invasive infection is treated as 
soon as discovered. Such infection 
may be due to hemolytic cocci, an- 
aerobic bacilli, or combinations of 
these, with or without fecal coli 
form bacteria. Intramuscular aque- 
ous crystalline penicillin G is the 
treatment of choice and should be 
administered in doses of 500,000 
units at eight-hour intervals. When 
fecal contamination is a_ factor, 
0.5 gm. of streptomycin is given 
concurrently with each dose of 
penicillin. Also effective are aureo- 
mycin, chloramphenicol, and terra- 
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mycin, which may be given orally 
in doses of 500 mg. every six hours. 

In cases of gas gangrene, aureo- 
inycin Or terramycin is given in- 
travenously in doses of 1 gm. at 
twelve-hour intervals. As an alter- 
native, potassium or so- 
dium penicillin G may be adminis- 
tered, 1,000,000 units intramuscu- 
larly every three to four hours. 

Penicillin seems to be a useful 
adjuvant in the management of 
tetanus. The recommended dose is 
$00,000 units intramuscularly every 
eight hours. 

Gram-negative infections due to 
Escherichia coli, Aerobacter aero- 
genes, or Bacillus proteus are treat- 
ed with oral chloramphenicol, au- 
reomycin, or terramycin, 500 mg. 
every six hours, depending on the 
bacterial susceptibility. Polymyxin 
B, 2.5 mg. per kilogram of body 


aqueous 


“T was asking if you had 7.B. in the family, 
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weight, given intramuscularly daily 
in equal doses at eight-hour inter- 
vals, is useful against severe Pseu- 
domonas infections. Procaine solu- 
tion, 1%, is used as a diluent to 
alleviate pain from injection. Since 
renal and neurologic toxicity may 
appear, closely supervised hospital 
use is recommended. 

Wound suppuration is commonly 
a mixed infection. Whenever pos- 
sible, the choice of antibiotic agents 
should be correlated with bacterial 
cultures and sensitivity tests. Tyro- 
thricin, bacitracin, neomycin, poly- 
myxin, and other antibiotics may 
be useful adjuvants in eliminating 
susceptible bacteria from suscepti- 
ble granulating surfaces. In deep- 
seated foci, systemically adminis- 
tered antibiotics have eliminated 
attempts to deal with bacteria by 
topical antibacterial agents. 


Life’s Wea ry 
Moments 


Think of a gag 
that fits the illustra- 
tion. For every issue 
a new gag is pub- 
lished and the author 
sent $5. The Sept. | 
winner is 


Lucito Gamboa, M.D. 
Denver 


si” Vail your caption to 
we Ihe Cartoon Editor 
Caption Contest 
No. 1 
MODERN MEDICINE 
84 South 10th St. 
Minneapolis 3, Minn. 


90 MODERN MEDICINE, September 1, 1952 





Prepared for Modern Medicine 


Head In j uries 


A. EARL WALKER, M.D.* 


Johns Hopkins University, Baltimore 


THE fate of a patient with a head 
injury is often determined long 
before the services of a specialist 
can be procured. 

The emergency treatment given 
by the physician who first sees the 
injured person is an important fac- 
tor in the convalescence and the 
ultimate recovery or disability. If 
improperly handled initially, the 
patient may sustain cerebral dam- 
age that even the most. skilled 
neurologist or neurosurgeon cannot 
repair. 

Certainly, the majority of per- 
sons who have head injuries tend to 
recover spontaneously. The role of 
the physician usually, then, is to 
assist in the maintenance of the 
vital functions until recovery, to 
prevent or minimize the complica- 
tions of cerebral injuries, and to 
avoid procedures which may hinder 
the convalescence. These principles 
seem obvious but are difficult to 
follow at times, because the means 
of sustaining vital activities are not 
always adequate, the signs of com- 
plications developing in an already 
abnormal nervous system are often 
confusing, and beneficial therapy 
is sometimes a matter of opinion. 
FIRST AID 

The plight of the victim of a 
head injury may be measurably 
improved by proper first aid. Un- 


questionably, the primary consid- 
eration is good pulmonary venti- 
lation. Hypoxia tends to induce 
cerebral edema and increase cere- 
bral hemorrhage. If no hypoxia oc- 
curs, not only are cerebral com- 
plications lessened, but pulmonary 
edema, which may be neurogenic, 
can be prevented and bleeding from 
scalp or other wounds is more 
readily controlled. 

The conscious patient, once ex- 
amination has established that no 
skeletal fractures are present, should 
be placed upon his back with col- 
lar and tie loosened. The uncon- 
scious patient is better in a prone 
position with the head turned to 
one side so that secretions drip out 
and the tongue falls away from 
the pharynx, freeing the air pas- 
sages. A small pillow, made of 
clothing if necessary, is placed un- 
der the head. If the respiratory 
exchange is not adequate in this 
position, the patient may be placed 
upon his back with the angles of 
the jaw held uv to improve the 
airway. All clothing about the neck 
should be loosened. 

Having assured the patient of an 
adequate airway, attention mav be 
turned to the arrest of hemorrhage 
and the dressing of wounds. A 
clean unused handkerchief may 
serve as a pad over a scalp lacera- 
tion to arrest bleeding. No attempt 
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to search the wound is warranted 
at the scene of the accident—a pad 
held in place by a firm bandage is 
usually all that is necessary to 
maintain hemostasis until the pa- 
tient can be transported to an office, 
hospital, or other medical institu- 
tion. 

The mode of transportation is 
more dependent upon the severity 
of the injuries and state of con- 
sciousness than upon the existence 
of a head wound. In the absence 
of skeletal fractures, a conscious 
cOoperative patient with a dressed 
scalp wound may be taken in a car, 
sitting or lying down, to the near- 
est hospital. A skeletal fracture or 
a state of unconsciousness may 
require stretcher conveyance in an 
ambulance. Irrespective of the 
mode of transportation, attention 
should be given to maintaining the 
Patient's body temperature and the 
respiratory exchange. 


TRAUMATIC UNCONSCIOUSNESS 


If the individual has had a seri- 
ous head injury, he may be uncon- 
scious or confused at the time of 
the initial medical examination. 

Adequate pulmonary ventilation 
must be maintained. A sucker to 
remove mucus is useful. An intra- 
tracheal tube may be necessary or 
even a tracheotomy if the airway 
cannot be kept patent by more con- 
servative methods. 

Bleeding from the scalp may be 
controlled temporarily by a_ pres- 
sure dressing. If shock is a compli- 
cating factor, it can generally be 
combated by a few hundred cubic 
centimeters of saline given intra- 
venously. Rarely does the patient 


require blood or plasma_ unless 
there are other injuries, much 
blood has been lost from the scalp, 
or the cerebral injury is quite 
severe. 

The neurologic status should be 
ascertained as early as_ possible. 
Some idea of the patient’s initial 
condition may be obtained from 
witnesses of the accident. Repeated 
quick examinations may determine 
fluctuations in the state of the nerv- 
ous system. 

In a responsive patient, impor- 
tant points of the examination are 
state of consciousness, the visual 
fields, optic fundi, size of pupils 
and their reaction to light, external 
ocular movements, corneal reflexes, 
sensory status, the patient’s ability 
to move the extremities, deep and 
superficial reflexes, and the tone of 
the neck musculature. If a patient 
is unconscious, the size of the pu- 
pils and their reactions, the corneal 
reflexes, the flaccidity of the limbs, 
and the deep reflexes may be ex- 
amined. This knowledge of the 
neurologic status is essential for the 
early diagnosis of progressive in- 
tracranial bleeding. 


SCALP LACERATIONS 


A scalp laceration is the most 
common result of a head injury 
caused by a sharp or blunt object 
striking the head. Since the vessels 
of the scalp lie in loose areolar 
tissue between the galea and the 


dermal structures, which tend to 
pull agape, bleeding may be alarm- 
ing. But, in general, scalp wounds 
are simple to treat and, if correctly 
handled, usually heal without com- 
plication. However, even the most 
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trivial of head wounds, if poorly 
and casually treated, may lead to 
serious complications. 

To examine a laceration ade- 
quately, the hair must be clipped 
and the scalp shaved for several 
centimeters about the entire wound. 
Hair matted by blood may conceal 
a second wound. In men, if the 
wound is extensive, it is wise to 
clip the entire head; in women, 
only sufficient hair need be re- 
moved to give a good exposure of 
the wound. Loose hairs in the field 
may be removed easily by pressing 
the sticky side of a piece of ad- 
hesive tape on the scalp about the 
laceration. 

Inspection will then enable the 
physician to decide if the injury is 
superficial, or deep and perhaps 
complicated by a skull fracture, 
and whether the laceration can be 
readily repaired or if a relaxing 
incision or a plastic procedure is 
necessary. An uncomplicated, small 
scalp wound may be cleansed, de- 
brided, and sutured at the office or 
in the emergency room of the hos- 
pital. But if the scalp wound ap- 
pears to be large or to involve the 
dura mater or brain or is associated 
with other injuries or with a state 
of shock, surgical treatment is best 
deferred until an operating room, 
a skilled neurosurgeon, and an an- 
esthetist are available and the pa- 
tient’s general condition has im- 
proved. 

If by inspection or palpation a 
fracture of the skull is suspected, 
roentgenograms of the head should 
be made. The presence of a de- 
pressed skull fracture in either a 
closed or open head wound neces- 
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Sitates a major craniotomy, which 
should be performed only when 
conditions are adequate for that 
type of surgery. 

If a delay seems advisable, the 
wound may be covered with a 
sterile dressing, the patient given 
300,000 units of a slowly absorbed 
penicillin compound, and general 
measures to combat shock insti- 
tuted. Even though the patient's 
general condition is satisfactory, it 
may be advisable to postpone defin- 
itive therapy. Since many _ head 
wounds occur in the middle of the 
night when roentgenologic and op- 
erating facilities are not the best, 
extensive debridement and scalp 
suture are sometimes postponed 
until morning when adequate roent- 
genograms may be made and an 
operating team is available. This 
is particularly true if the patient 
is confused and would cooperate 
poorly in an extensive and long 
surgical procedure with local anes- 
thesia. With the use of antibiotic 
agents, a delay up to forty-eight 
hours does not prevent debride- 
ment and primary closure. 

Small linear wounds of the scalp 
require littlke more than cleansing 
of the area with soap and water, 
swabbing with a solution of Zephi- 
ran, and the application of a small 
sterile dressing. The decision as to 
whether the wound should be su- 
tured depends upon the extent, the 
condition of the edges, and the 
amount of bleeding. If the bleeding 
is profuse or the wound edges are 
agape or much contused, the lacer- 
ation should be sutured so that 
healing by primarv intention will 
occur. Necrotic tissue or clotted 
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mafr- 
en- 


ot 


between the 
the wound 
hances the hazard 
infection. A simple, et- 

fective dressing for minor 

wounds is a small amount 

of cotton put over the 

Wound and held by col- 

loidin on the margins. 

If debridement ts nec- 
essary, the first essential 
is a good exposure ob- 
tained by shaving the 
scalp. After cleansing the 
field with a germicidal 
sOap and water and by 
sWabbing with ether, the 
afea should be scrubbed 
with Zephiran solution 
amd draped. Procaine in 
1% solution infiltrated from the 
normal scalp along the margins of 
the laceration will decrease the pain 
of the subsequent surgical proce- 
dure. 

The wound may then be washed 
out theroughly with saline and all 
bleeding points caught with a he- 
mostat. It bleeding is not stopped, 
adequate inspection cannot be made 
of the depths of the wound where 
foreign particles may lodge con- 
cealed by oozing blood. 

The contused margins are excised 
by an incision in healthy scalp and 
the ragged tissue is removed (Fig. 
1). If the wound has not penetrated 


blood 


gins of 


the pericranium, it is better not to 
incise that layer. Any exposed bone 
should be inspected for cracks in 
which dirt or hair may lodge. If 


such found, the crack should 
be excised into clean bone by mak- 
ing an perforation and 
rongeuring away (Fig. 


ure 


adjacent 


the bone 


94 


Fig. 1. Debridement and suture 


2). The local application of sul- 
fonamides and antibiotic agents in 
the wound has not proved of addi- 
tional value if the antibiotic agent 
is given systemically. 

Unless the closure has been de- 
layed for several days or the wound 
appears infected, it is usually best 
to close the scalp, without drain- 
age, with two layers of black silk 
sutures, the first being placed in 
the galea and the second in the 
scalp. This will relieve the tension 
on the scalp sutures and allow ex- 
cellent approximation. In placing 
the scalp sutures, correct apposi- 
tion should be obtained between 
the two sides of the wound. If the 
wound crosses the hair line and 
eyebrow or forehead where wrin- 
kles are prominent, the anatomic 
structures on the two sides should 
be accurately apposed to obtain a 
good cosmetic result (Fig. 3). 

Should the patient with a minor 


MobpERN MEDICINE, September 1, 1952 





head injury be allowed to go home? 
This depends upon the amount of 
cerebral damage. If the asympto- 
matic individual has not been un- 
conscious, or has been unconscious 
for only a few moments, it is usual- 
ly safe to let him go home provided 
the relatives are warned to watch 
him for the next few days for head- 
ache, dizziness, mental confusion, 
and fever. If, however, the indi- 
vidual has been in coma for a 


/ 
Debridement 


‘Bone to be 
excised 
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longer period and is confused or 
complaining of headache, it is wise 
to keep him in the hospital for at 
least a day. 


COMPLICATIONS 


In open head injuries the most 
feared of complications—intracra- 
nial infection—has been greatly de- 
creased by the systemic use of 
antibiotic agents for four to five 
days after the closure of the wound. 


Fig. 2. After debriding the wound [A], the bone is exposed by retract- 
ing the muscle [B]. The depressed and comminuted fragments are re- 
moved by rongeuring about the margins from a perforation made in 


healthy bone [C, 


(E, F}. 


D|. The wound is closed in 


layers with black silk 
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Approximation of 


wrinkles 


Fig. 3. Approximation of scalp margins 
Such therapy is not necessary for 
closed head injury, unless otorrhea 
or rhinorrhea is present. But other 
complications are apt to occur in 
the patient with a closed head in- 
jury. 


Intracranial bleedine—The inter- 


val syndrome—a lucid period after 
a head injury followed by progres- 
sive consciousness—has 
been indicative of an 
extradural hematoma, but is pro- 
duced by many other causes. In 
fact, hemorrhage is responsible 
for only a quarter of the cases of 
the lucid interval syndrome. 

The chances of an extra- or sub- 
dural hemorrhage are enhanced if 
the focal signs of neurologic dys- 
function progress. The most reliable 
localizing sign is dilatation of the 
pupil on the side of the hemor- 
rhage. As the pupil enlarges, its 
reaction to light becomes more and 
more sluggish and weakness of the 
external ocular muscles may_ be- 
come apparent. Hemiparesis may 
develop, usually on the side oppo- 
site the hemorrhage, but occasion- 


loss” of 


considered 
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ully on the side of the lesion. As 
the hemorrhage increases in size, 
the brain stem is dislocated across 
the midline against the tentorium, 
producing a state of decerebrate 
rigidity. At this stage the pupils are 
usually dilated and fixed on both 
sides and unless succor is afforded 
at once the patient dies as the re- 
sult of hemorrhagic lesions in the 
upper part of the pons. 
Unfortunately, changes in pulse 
rate, blood pressure, and respiration 
—all of which should be checked 
every quarter or half hour—may 
not correlate with progressive intra- 
cranial hypertension in cases of 
traumatic unconsciousness. Indica- 
tions of acute cerebral compression 
described by earlier investigators— 
falling pulse and respiratory rate 
and a rising blood pressure—are 
sometimes late and inconstant find- 
ings. A rapid pulse with little altera- 
tion in blood pressure is often 
present in cranial injury and a 
slow pulse may occur without in- 
creased intracranial tension. While 
the triad should raise the suspicion 
of intracranial bleeding, its absence, 
in part or in whole, should not 
be construed to rule out such a 
complication. Vomiting, particular- 
ly common in children after head 
injury, may be evidence of cerebral 
compression, but often is merely 
a manifestation of cerebral trauma. 
Although the statistical odds do 
not favor dural hemorrhage as the 
cause of the interval syndrome, that 
possibility cannot be eliminated 
without trephining the skull. If the 
middle meningeal artery is the 
source of the bleeding, decerebrate 
rigidity, within an hour of injury, 
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may herald the approach of death. 
In patients comatose from the time 
of injury, subdural hematomas are 
more common than extradural clots 
and are frequently associated with 
lacerated and macerated brain tis- 
sue, making the prognosis more 
serious. 

A fracture line across the middle 
meningeal groove in the temporal 
region or a lateral displacement of 
a calcified pineal gland seen in 
roentgenograms of the skull would 
add further evidence in favor of a 
sub- or extradural hemorrhage. 

The syndrome of the lucid inter- 
val is a serious emergency which 
often must be met by the general 
surgeon, for to transport a patient 
to a distant hospital or to call a 
neurosurgeon from a distance might 
delay decompressive therapy be- 
yond the limit of time compatible 
with life. For that reason it is essen- 
tial to make multiple burr holes 
early to search for a sub- or extra- 
dural hematoma (Fig. 4). 

The primary sites are chosen to 
allow a general exploration of the 
extra- and subdural spaces. The 
trephinations should be made on 
both sides of the head if a large 
hematoma is not found on the first 
side. If extradural bleeding is not 
encountered, the dura mater should 
be carefully opened to examine the 
subdural space. If a clot is found 
it is gently washed away with sa- 
line or aspirated with a sucker. 
Drainage of the bed of the hema- 
toma for twenty-four hours is usu- 
ally advisable. 

Under modern operating condi- 
tions this type of woodpecker sur- 
gery will do no harm. The relief of 
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Fig. 4. Trephinations for exploration 


intracranial pressure may be life- 
saving. 

Cerebral edema—lIn severe head 
injuries a certain degree of intra- 
cranial hypertension may be pres- 
ent, associated with edema of the 
brain. Clinically, this may be ac- 
companied by continuing stupor 
and disorientation. 

After eliminating as far as pos- 
sible the chance that intracranial 
bleeding may be the cause of this 
hypertension, conservative methods 
may be tried for relief. Subtempor- 
al decompression is no longer ¢on- 
sidered advisable nor is severe 
dehydration. With a better under- 
standing of the pathogenesis of 
cerebral edema, emphasis is placed 
today upon the maintenance of 
adequate pulmonary oxygenation by 
the use of oxygen given through a 
nasal catheter or tent. Probably the 
value of antibiotic agents, which 
lessen the likelihood of pulmonary 
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infection, lies in the same mechan- 
ism. 

If, in spite of these measures, 
cerebral edema and _ intracranial 
hypertension are present, the injec- 
tion of concentrated serum albu- 
min may be of value. Repeated 
lumbar puncture is worth a trial 
and occasionally proves efficacious. 
These conservative technics, with 
attention to fluid and electrolyte 
balance, are not only pleasanter for 
the patient but are as effective as 
more radical measures. 

Rhinorrhea and otorrhea—Bleed- 
ing from the nose is common in 
head injury and usually only a 
manifestation of local nasal trau- 
ma, rarely requiring special atten- 
tion. But in more severe head in- 
juries, bleeding from the nose or 


ear may be evidence of a basal 


skull fracture. Cerebrospinal fluid 
or even brain tissue may be found 
in the discharge. 


In most cases the otorrhea or 
rhinorrhea will stop spontaneously 
but to decrease the danger of men- 
ingeal infection, the patient should 
be kept flat in bed and given peni- 
cillin. The nose or ear should be 
kept clean by swabbing with a cot- 
ton applicator, but no attempt is 
made to plug the orifice, since that 
procedure may enhance the chance 
of infection spreading to the intra- 
cranial cavity. If the discharge has 
not ceased within a week, repair 
of the dural defect should be con- 
sidered. 

Other complications—Rarely, a 
head injury is complicated by such 
conditions as meningitis, pneumo- 
cephalus, or fat emboli, which need 
appropriate therapy. 


OS 


Vf 


SPECIAL PROCEDURES 


Roentgenograms of the skull— 
The question of the advisability of 
making a roentgenogram of the 
skull almost always arises. With 
uncomplicated and __ satisfactorily 
progressing closed head_ injuries, 
roentgenograms of the skull are of 
little value except from the legal 
standpoint and can be made when 
the patient is convalescent and co- 
operative. 

Emergency roentgenograms of 
the skull made shortly after in- 
jury, when the patient is confused, 
disturbed, and restless, are rarely 
of much value. Occasionally, if in- 
tracranial bleeding is suspected, 
the skull films may reveal a frac- 
ture line across the middle menin- 
geal artery or a displaced calcified 
pineal gland and thus indicate the 
side of the lesion. In patients with 
extensive scalp lacerations, skull 
roentgenograms are much more 
important and should be available 
at the time of debridement so that 
the extent of depressed fractures 
or the presence of foreign bodies 
may be known. 

Lumbar puncture—A diagnostic 
lumbar puncture is advisable in 
most cases of head injury to give 
objective evidence of the presence 
or absence of subarachnoid bleed- 
ing. But rarely is the tap of other 
worth. A normal or subnormal 
pressure does not eliminate the 
possibility of an intracranial clot, 
nor is an elevated pressure indica- 
tive of one, especially if the pa- 
tient is restless. The amount of 
blood in the fluid does not corre- 
late with the severity of injury, be- 


cause serious cerebral or brain 
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stem contusions may be present 
with little subarachnoid bleeding. 
In some cases with pronounced 
restlessness or headache, consid- 
erable relief may be obtained by 
repeated lumbar puncture with re- 
moval of small amounts of bloody 
spinal fluid. 

Other diagnostic procedures— 
Electroencephalography may be of 
value in assessing the course of 
the convalescence of a patient with 
a head injury but rarely is practi- 
cal as an emergency diagnostic 
procedure. Angiography, ventricu- 
lography, and pneumoencephalog- 
raphy may be employed by a neu- 
rosurgeon if intracranial bleeding 
is believed to be complicating a 
head injury and exploratory burr 
holes do not reveal the lesion. 


CONVALESCENT CARE 


Once the patient has recovered 


from the immediate effects of a 
head injury and is progressing sat- 
isfactorily, some aspects of conva- 
lescent care require attention. 

Diet—The patient convalescing 
from a head injury may be given 
a liquid to regular diet as tolerated. 
Fluids should be so regulated that 
1,000 to 1,500 cc. of urine is ex- 
creted daily. If the patient is stu- 
porous, intravenous fluids may 
have to be given for the first few 
days, and alimentation then con- 
tinued by stomach tube. The form- 
ula should have adequate carbo- 
hydrate, fat, protein, minerals, and 
vitamins. 

Restlessness—In the immediate 
posttraumatic period of conva- 
lescence, restlessness may be diffi- 
cult to control. During the con- 
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fused state a special nurse may be 
able to allay restlessness without 
drugs or mechanical restraints but 
the latter may be necessary if the 
patient is too agitated. It should 
not be forgotten that a distended 
bladder causes restlessness. 

During the recovery _ period, 
sedatives may be used more freely. 
Paraldehyde is as effective as any 
drug in allaying restlessness and 
the taste and odor are not as ob 
noxious to the confused patient as 
to a normal individual. Barbitu- 
rates such as phenobarbital may 
be necessary, but morphine and 
other narcotics should be avoided 
because of depressive effects on 
the medullary centers. 

Activity—As soon as the patient 
is asymptomatic, he should be en- 
couraged to sit up and gradually 
increase activities. In the case of 
slight head injury, ambulation may 
be started within a day or two and, 
if no untoward reaction develops, 
the patient may be discharged to 
return to work in a week or so. 

If the cerebral damage has been 
severe, the patient’s recovery will 
be slow. Permanent damage may 
have been done to the brain and 
the individual may not be as 
adaptable and as intelligent as he 
was before the injury. For that 
reason it is important that patients 
who have had head injuries do not 
return to work before they are 
capable of coping with the situa- 
tions they may encounter. Formal 
psychometric tests may be neces- 
sary to determine the patient's 
ability. Careful rehabilitation will 
prevent much of the posttraumatic 
syndrome which is so disabling. 
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Prepared for Modern Medicine 


Initial Treatment of Ocular Trauma 


FRANK HAMILTON CONSTANTINE, M.D.* 
Manhattan Eye and Ear Hospital, New York City 


THE general practitioner should 
not attempt the complete manage- 
ment of any but the most super- 
ficial of eye injuries. He should give 
first aid, control infection, prevent 
additional trauma, and _ transport 
the patient to an ophthalmologist. 


FOREIGN BODIES 


§$u perficial—Foreign bodies which 
come in contact with the cornea 
aré characterized by a sudden onset 
of ocular pain which is constant 
but intensified when blinking. In 
comtrast, foreign body sensation 
calised by acute conjunctivitis is 
not only intermittent but is also ac- 
companied by the usual signs of 
comjunctival infection. 

1] Conjunctiva—lIf superficial in- 
spection fails to reveal an obvious 
foreign body, the physician should 
look under the lid. Foreign particles 
on the palpebral conjunctiva are 
the most common form of ocular 
trayma. The offending matter is al- 
most always adherent to the con- 
junctival surface of the upper lid, 
usually within 5 mm. of the border. 

To expose this particle for re- 
moval, the lid should be everted. 
To do this, the patient is seated 
facing a good source of illumina- 
tion with head steadied by tilting 
back against a wall or headrest. 

While the patient is looking to- 
ward his knees, with both eyes 


open, the physician gently grasps 
the lashes in the center of the up- 
per lid with the left hand. A wood- 
en applicator or matchstick tightly 
wound with cotton and held in the 
right hand is used to indent the lid 
at the level of the superior border 
of the tarsal plate. While the left 
hand pulls the lid downward and 
anteriorly, pressure is applied diag- 
onally downward and _ posteriorly 
with the applicator. The free border 
of the lid is then lifted upward, thus 
completing the eversion. 

The foreign body is wiped away 
with a fresh applicator, moistened 
by saline. In rare cases the conjunc- 
tiva must be anesthetized before a 
firmly adherent foreign body can be 
removed without discomfort. If the 
corneal epithelium has been abraded 
by grating action of the foreign 
body, one of the ophthalmic solu- 
tions of a sulfonamide or an anti- 
biotic should be used every two 
hours until healing is complete. 

2] Cornea—Many foreign par- 
ticles on the cornea can be wiped 
off with a moist applicator after the 
instillation of a local anesthetic. To 
prevent or minimize involuntary 
eye or head movements as the ap- 
plicator approaches the cornea, the 
patient is asked to look steadily 
with the other eye at an object in the 
room and to keep both eyes open. 

If the particle cannot be removed 


*Surgeon-Director, Manhattan Eye and Ear Hospital, New York City. 
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after two or three attempts, it is 
advisable to abandon this method, 
as it will cause unnecessary de- 
struction of the epithelium = sur- 
rounding the foreign body. One 
should then lift the embedded ma- 
terial from the cornea with a spud, 
knife point, or hypodermic needle. 
Ocular irritation will persist unless 
rust rings and all other visible par- 
ticles of matter are removed. 

It is not only necessary but en- 
tirely safe to remove substances 
embedded in the anterior half of 
the corneal stroma if the physician 
obtains complete anesthesia of the 
cornea, fixes the patient’s head and 
eye, and employs adequate illumi- 
nation. To achieve good instrumen- 
tal control, the lids are separated 
with the thumb and forefinger of 
the left hand, the spud is held as 
though it were a pencil in the right 
hand, and the right little finger is 
extended and rested on the first 
joint of the left thumb. 

A small foreign body on the apex 
of the cornea is often difficult to 
visualize, and therefore easy to 
overlook, because of the lack of 
contrast between the object and the 
black pupil behind. The iris can be 
utilized as a bright background and 
mirror to illuminate the particle by 
having the patient look up or down 
or to either side. 

If a systematic search of the 
conjunctiva and cornea fails to re- 
veal the source of trouble, an abra- 
sion of the cornea should be sus- 
pected. If small, such abrasions are 
practically impossible to see until 
stained with a 2% solution of 
fluorescein. Excess staining of the 
face and clothing may be avoided 
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by barely moistening the tip of a 
wooden applicator with fluorescein 
and then applying it briefly to the 
conjunctiva of the lower lid. A few 
drops of normal saline will be ade- 
quate to flush any slight excess off 
the intact portion of epithelium. 

If a foreign body still cannot 
be located, a slit lamp and corneal 
microscope should be used before 
deciding that none is present. 

Repeated instillations of local 
anesthetics will retard regrowth of 
the epithelium and should, there- 
fore, not be prescribed. 

Atropine is a more powerful my= 
driatic than necessary to prevent 
ciliary spasm after extraction of 
foreign matter from a cornea. The 
great majority of cases require no 
mydriatic, but if there is no evi- 
dence of glaucoma, a 2% solution 
of homatropine may be employed 
once. “Why use dynamite when 
flea powder will do?” 

Because numerous studies have 
shown that patching an eye will in- 
crease the bacterial flora, I usually 
omit patches and suggest the use of 
dark glasses if the patient is trou- 
bled with photophobia. 

Here, as with almost all types of 
eye trauma, the use of an ophthak 
mic solution of a sulfonamide or af 
antibiotic is indicated every two 
hours until the cornea has healed. 

Deep—lIf the foreign body is 
lodged in the posterior half of the 
stroma or has penetrated the full 
thickness of the cornea, the eye 
should not be touched except by 
an ophthalmologist. An antibiotic 
solution should be liberally instilled 
and the patient immediately re- 
ferred to an ophthalmologist. 
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CONTUSIONS 

Lids and orbital rim—I\njuries 
by broad blunt objects in and 
around the eye seldom cause a se- 
rious injury to the globe because of 
the excellent protection afforded 
by the rim of the orbit and bridge 
of the nose. The lids in such a case 
May become edematous and discol- 
ored by blood. The early applica- 
tion of ice compresses will tend to 
reduce the tissue reaction. The 
compresses should be applied for- 
ty+five minutes each hour for the 
first three hours after the trauma. 

A tracture of the orbital rim can 
often be detected by palpation: If 
a Sinus is involved, crepitation will 
bé noted in the area of the fracture. 
If a fragment of bone is depressed, 
elevation is more easily done at 
Ofice than if attempted later. 


If the patient has periorbital, pal- 
pebral, and subconjunctival hemor- 


rhages after a head injury, one 
should suspect a basilar skull frac- 
tufe in the anterior fossa. Here, as 
with bodies, lacerations, 
and burns, should be 
mated and compared with that of 
the other eye. If a suggestion of re- 
duction in acuity is found, 
the patient should be referred to an 
ophthalmologist. 
Conjunctiva—Ocular contusions 
not infrequently lead to a_trau- 
matic conjunctivitis which responds 


foreign 


vision esti- 


visual 


well to cold compresses and antibi- 
otic solutions. 

Subconjunctival hemorrhages are 
common sequelae to eve injuries: 
if the remainder of the globe is nor- 
mal, the only therapy the phvsician 
can offer is reassurance that the un- 


slightly hemorrhage will clear. 
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Cornea—Small blunt objects, in 
contradistinction to large ones, can 
and often do cause severe ocular 
damage. Corneal evidence for this 
varies from slight abrasions of the 
epithelium to wrinkling of Desce- 
met’s membrane or even actual rup- 
ture of the globe. 

Anterior chamber and iris—The 
presence of blood in the anterior 
chamber indicates that the eye has 
been severely traumatized; the pa- 
tient should be seen at once by a 
specialist. Although the iris com- 
pletely absorbs the great majority 
of these hemorrhages, some do not 
clear up, especially if the intraocu- 
lar pressure becomes elevated. The 
question as to whether a mydriatic 
should be instilled is as yet unset- 
tled by the eye specialists, so the 
course of wisdom for the examin- 
ing physician would be to use none. 
The patient should be put to bed 
and the ophthalmologist called. 

Lens, vitreous, choroid, or reti- 
na—Patients with injuries involv- 
ing the lens, vitreous, choroid, or 
retina should be kept supine and 
quiet until they can be seen by an 
ophthalmologist. 


LACERATIONS 
Deep lacerations of lids—In gen- 
eral, deep lacerations about the or- 
bit and eve should be repaired by 
a qualified specialist. The first nhy- 
sician to see the patient should 
largely concern himself with the 
treatment of shock and the systemic 
administration of an antibiotic. 

If, however, the cornea is ex- 
posed, an effort should be made to 
cover it. If exposure is due to par- 
tial avulsion of a lid, 2 or 3 fine 
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sutures may serve to approximate 
the original position. If corneal ex- 
posure results from the complete 
loss of a lid, temporary protection 
can be quickly obtained by suturing 
the edge of the remaining lid to the 
remnants of the avulsed one. 

Superficial lacerations of lids— 
Lacerations involving only lid skin 
may be closed by direct suturing 
with 6-zero silk on  atraumatic 
needles. This can be neatly ac- 
complished if the operator has the 
proper suture material, fine for- 
ceps, and a mosquito hemostat as 
a needle holder, and if he has the 
patience. 

Ophthalmologists find that a lac- 
eration of the canaliculus is exceed- 
ingly difficult to repair accurately. 
These, therefore, should not be 
touched by one lacking in experi- 
ence. The same may be said of lac- 
erations through lid margins. Im- 
proper closure of these will often 
result in unsightly notching of the 
lid border. 

Lacerations of the cenjunctiva 
alone—Lacerations involving only 
the conjunctiva should be closed by 
small silk or plain gut sutures. 

Superficial lacerations of the cor- 
nea—When the cornea is super- 
ficially lacerated, small foreign bod- 
ies should be carefully looked for 
and removed. Ointments should not 
be used because their presence in a 
corneal wound delays healing. Su- 
tures are not required. 

Deep lacerations of cornea or 
sclera—Whether or not uveal tis- 
sue is prolapsed, deep lacerations of 
the cornea or sclera should be re- 
ferred to an ophthalmologist for 
treatment and closure. 
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BURNS 

Thermal—tt lid skin suffers more 
than a first-degree burn, a plastic 
or ophthalmic surgeon should be 
called in consultation. Inadequate- 
ly treated second- and third-degree 
burns of the lids may result in kera- 
tilis from lid contraction, 

The conjunctiva and cornea are 
very rarely damaged by thermal 
burns because of the speed of the 
protective blink reflex. Lf damaged, 
an ophthalmologist should be re- 
sponsible for their treatment. 

Chemical—When a chemical sub- 
stance comes in contact with an 
eye, treatment consists of immedi- 
ate removal by copious irrigation at 
the nearest water tap. The quicker 
ithe chemical is removed, the less 
the damage to the tissues. Value 
able time, therefore, should not be 
wasted looking for a neutralizer or 
transporting the patient to a hos- 
pital until the eye has been thor- 
oughly lavaged on the spot. 

The lids should be forcibly sep- 
arated to allow the stream o1 water 
to come in contact with the globe, 
It may be more convenient for the 
patient to immerse his whole head 
in a pail of water. After the initial 
irrigation, a local anesthetic will 
relieve blepharospasm _ sufficiently 
to permit direct removal by a swab 
of retained particles under the up- 
per lid, on the cornea, or in the 
lower cul-de-sac. The irrigation 
should then be continued, whether 
by faucet, hose, or pail. TIsotonic 
saline, if available in large quanti- 
ties. would be preferable. Only after 
these measures have been taken 
should the patient be sent to an oph- 
thalmologist. 
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Plastic Surgery Repair of Face Injuries 


JAMES BARRETT BROWN, M.D. 


St. Louis 


PROMPT surgical repair of open 
facial injuries can be of great value, 
relying on generally applicable sur- 
gical principles for the most part, 
but also utilizing precepts of treat- 
Ment peculiar to the face. 

Because gas gangrene is almost 
unknown in facial wounds, cutting 
debridement is rarely necessary, ex- 
cept for obviously dead tissue. For 
the same reason, even deep wounds 
can be closed primarily instead of 
being packed open. 

Extensive cutting debridement is 
avoided in facial injuries because 
features must be preserved and dis- 
tortion kept at an absolute mini- 
mum for physiologic and cosmetic 
feasons. What we have called con- 
tour anatomy is most important to 
Maintain, since the face should 
be as normal looking and pleasing 
as possible. Primary closure of 
wounds without cutting debride- 
ment will yield results often unob- 
tainable in an injury that has been 
packed open, despite countless later 
plastic repairs. 

Early repair is of prime impor- 
Others have suggested that 
wounds 
swell- 


tance. 
the repairing of facial 
should await subsidence of 
ing. However, my experience shows 
that surgery performed within 
twenty hours of an accident yields 
the best results. If the operation is 
delayed, blood clots, large and or- 
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ganized, are encountered, usually 
with infection and attendant fibro- 
sis. Also, bony fragments tend to 
become fixed in faulty position, 
making the reparative procedure 
difficult. 

Certain factors demand a delay 
of surgery. Chief among these are 
shock and neurologic damage from 
brain injury or from fractures of 
the skull or vertebrae. For this rea- 
son, a careful neurologic examina- 
tion and roentgenograms of the 
skull and of the cervical spine are 
indicated in all but minor accidents. 


FIRST MEASURES 


The injured face should not be 
manipulated until the patient is in 
the operating room. After more dan- 
gerous internal injuries or fractures 
have been searched for and treat- 
ed, work on the face is begun. 
First, a general evaluation of the 
kind and extent of injuries, includ- 
ing facial bone fractures, is made 
and recorded. 

Nerve injury, especially of the 
seventh and second cranial nerves, 
is carefully tested for and, if pres- 
ent, noted in the record. If a par- 
ticular wound is causing consider- 
able discomfort, that is tended to 
first, as, for example, a symphysis 
fracture of the mandible. Fixation 
of such a fracture will facilitate the 
remaining repairs. 

School of Medicine, St. Louis. 
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Except with children, who ordi- 
narily require general anesthesia, 
novocain is the anesthetic of choice. 
Local infiltration may suffice, even 
in children, the first injection being 
made through the wound to avoid 
fright, after a topical anesthetic has 
been used in the wound. For more 
extensive injuries, procaine nerve 
block, as of the maxillary and man- 
dibular branches of the trigeminal 
nerve, is best. 

Cleansing of the wound should 
be thorough, but cutting debride- 
ment is kept at a minimum since 
this is done at the expense of es- 
sential tissues which make up the 
features. The mobility of the nor- 
mal face will be lost if wide cutting 
debridement is used. Only hope- 
lessly devitalized tissues are re- 
moved. It is better to leave tissue 
that may die than to remove some 
that might live. There is no extra 
tissue in the face, eyelids, nose, or 
lips, especially in young persons. 

Wounds are washed with soap 
and water or a detergent. If dirt is 
ground into the lacerations, scrub- 
bing will be needed. Should oil or 
grease be present, careful use of a 
solvent or a thinner oil is helpful. 
Finally, the wounds are copiously 
flushed with saline. 


LACERATIONS 
In repairing lacerations, the sur- 
geon does well to begin at some 
easily recognizable landmark such 
as the border of the lip, nostril, 
eyelid, or eyebrow. Angles can be 
used as starting points, being care- 
ful to close Y tears as Y’s and V’s 
as V’s and not vice versa. Lacking 
a landmark, a large tear can be 
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closed at its center and then at the 
center of each remaining gap. These 
sutures bisect each part of the 
defect. Closing a tear from one 
end to the other often leads to dis- 
tortion. The operator should not 
hesitate to replace a row of sutures 
if alignment is poor. 

If possible, wounds are closed 
with deep sutures before surface 
sutures are put in. No. 000 white 
silk or fine catgut is recommended, 
Stay sutures, if needed, should be 
placed from the inside of the 
cheek or nose, when feasible, to 
avoid scarring. If placed through 
skin, the stay sutures should be 
kept close to the wound edge and 
tied over a gauze sponge to avoid 
scarring from suture cuts. Such 
scars are most difficult to eradicate 
later and leave a permanent ladder 
effect in the wound, evidence that 
full recognition of the ideal has not 
been made. 

Hemorrhage must be painstak- 
ingly controlled. Some wounds have 
to be deepened so that bleeding 
points may be exposed and ligated. 
Wound closure over bleeding deep 
vessels leads to distortion and im- 
pedes healing. Occasionally a stub- 
born bleeder can only be clamped. 
The hemostat is left in place for 
later removal. Patients have been 
returned to the ward with several 
hemostats bandaged in place. 

External carotid artery ligation 
in the neck as a means of control- 
ling deep facial hemorrhage is of 
little value and should be avoided 
except in occasional instances. De- 
pendent drains are placed as indi- 
cated. 

When the operative repair is com- 
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plete, a large fixing pressure band- 


age is applied. Snugly wrapped 
cotton surgical waste works well. 


FRACTURES 


So many facial injuries result 
from forcetul blows that fractures 
Of facial bones should always be 
looked for. As with lacerations, 
best results will be obtained by 
early operation. If delayed a week 
or longer, the setting of facial bone 
fractures is difficult and may be 
un$atisfactory because of fixation 
of displaced fragments. 

Heavy blows to the upper face 
Often loosen the zygoma in bulk 
without actually breaking the body 
of the bone. Fractures are common 


y? 


MM 


Common upper jaw separations 


at the frontal-zygomatic suture 
line, the glabella, and the wall of 
the maxillary The maxilla 
be completely separated just 


dental arch. The small 


sinus. 
may 
above the 
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nasal, septal, and palatal bones are 
often crushed with other fractures. 
Care is indicated to try to preserve 
normal mastication with fractures 
involving the alveolar ridges. 

As with the soft tissues, cutting 
debridement of shattered facial 
bones should be sparingly done. 
Later bone grafting will be more 
often needed if the bone chip 
removal is overly enthusiastic. A 
general rule is to replace fragments 
with the least manipulation and 
as few complicated splints and 
traction devices as possible. 

Detailed roentgen studies should 
be made before the initial repair 
of a fresh facial injury, although 
most fractures which will require 
special attention are detectable at 
the time of surgery. Verticosub- 
mental and antral views will be 
helpful in checking for the presence 
and alignment of orbital, zygo- 
matic, and upper jaw fractures. 
Laminagrams may give the best 
information for fractures of the 
temporomandibular joint. 

Small comminuted bones are 
molded back into position and held 
in place by gauze packs in the nose 
or antrum, again with care not to 
discard viable chips. Many frac- 
tures can be maintained by inter- 
dental wiring or other dental ap- 
pliances. Mandibular fractures are 
often best adapted to internal wire- 
pin fixation. This technic is of spe- 
cial value for fractures at the angle 
of the mandible or the symphysis 
and when the teeth are too few to 
permit satisfactory interdental wir- 
ing. Incidentally, if the patient is 
intoxicated or vomiting, the jaws 
should not be wired shut. 
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Facial fractures, 
thin platelike bones, may never 
heal by bony union. However, 
good function and position are at- 
tained by the fibrous bridge which 
forms. An important feature of 
mandibular fractures is that the 
fracture line may persist on roent- 
genograms despite solid bony heal- 
ing: this is significant from a 
medicolegal aspect. 


especially of 


GRAFTING 

A basic principle of plastic sur- 
gery is to use locally available tis- 
sue whenever possible. However, 
if tissue los5 is great, autogenous 
grafts must be employed. The best 
source of skin for facial grafting 
is the supraclavicular area. The 
cutis in this region has a “face-like” 
texture and provides thick grafts 
of adequate mobility and proper 
color. Another source is the skin 
behind the ear, but both these areas 
are of limited extent. 

Skin grafts are frequently need- 
ed after face burns. Free skin grafts 
are best for flat surfaces of the 
face and eyelids. However, if fea- 
tures have been lost and their bulk 
must be restored and their con- 
tours molded, pedicle grafts are 
necessary. Burns of the male face 
present a special problem. The 
whisker follicles must be removed. 
Deep resection into the subcu- 
taneous tissue is sometimes re- 
quired. 

Scarring after burns tends to 
stretch the remaining skin until fea- 
tures are distorted and the function 
of lips and eyelids is lost. The orig- 
inal defect often has to be recre- 
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ated by surgery to relieve tension 


before grafting. 

Bone grafts are also required 
when the loss has been extensive. 
The ribs and iliac crests provide 
good sources of bone for this pur- 
pose. If overlying structures are 
also lost, the soft tissue coverings 
must be restored first. The building 
is from outside in. Later, the bone 
graft is wired in place to provide 
its own splint. Subcutaneous prds- 
theses of cartilage, bone, or non- 
irritating metal or plastic may im- 
prove the cosmetic effect. 


OTHER REPAIRS 


When seventh nerve paralysis 
occurs, the ideal treatment is nerve 
repair. This is often impossible, 
especially if treatment is delayed. 
The sagging caused by musele 
function loss can be relieved by live 
strips of autogenous fascia lata. 
The strips are anchored in the tem- 
poral muscle and looped down in 
the face at the mouth and lip ley- 
els. A strip to support the lower 
lid may also be indicated. In long 
standing paralysis, extra lax tissue 
can be excised. 

Although remarkable results may 
be achieved by adequate and early 
initial repair of a facial injury, 
secondary adjustments are often 
needed. The patient should be fore- 
warned of this contingency. If 
multiple operations are necessary, 
the rest periods between 
must not be rushed. The best pos- 
sible blood supply and_ healing 
should be allowed to develov be- 
fore the next surgical step is under- 
taken. 


stages 


MODERN MEDICINE, September 1, 1952 107 





Prepared for Modern Medicine 


Management of Acute Neck Injuries 


MANUEL E. 


LICHTENSTEIN, M.D.* 


Northwestern University, Chicago 


AN injury to the neck is never 
Slight enough to be neglected nor 
€xtensive enough to be regarded as 
hopeless. 

Neck injuries vary in extent and 
Significance from the superficial 
and inconsequential to the deepest, 
most disabling, and life endanger- 
ing, yet the size of the external 
Wound and the extent of tissue 
damage do not always reveal the 
difference between the two _ ex- 
tremes. Many neck wounds that ap- 
pear slight are immediately fatal or 
become so soon after injury. How- 
éver, if the patient can survive long 
enough to receive adequate care, 
the severest wounds may be treated 
With survival of the patient. 


FIRST-AID INSTRUCTIONS 


1] Apply a sterile dressing of ad- 
equate size, shape, and vol- 
ume to cover the wound, 
prevent flow of blood, and 
avoid further contamination. 

2} Fix the dressing in place with 
adhesive tape or with a band- 
age anchored about the head, 
jaw, Or opposite axilla. 

3} Direct the patient immediate- 
ly to an emergency aid room 
or hospital. 

4]Do not tamper with the 
wound, remove foreign bodies, 
or disturb blood clots. 


* Associate 
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5] Do not apply a snug circular 

bandage around the neck. 

A careful examination of pa- 
tients with neck wounds will help 
to separate those who may be given 
necessary care at a well-equipped 
emergency room from those who 
require more adequate facilities and 
personnel. The latter patients must 
be further separated into those who 
require urgent care for respiratory 
obstruction or hemorrhage and 
those who may be given delayed 
care pending arrival at a hospital. 

Answers to the following ques- 
tions will help to classify the case. 
Does the patient have: 

e Respiratory obstruction present, im- 
pending, or likely? 

e Vascular injury with 
internal hemorrhage? 
Injury or likely injury to the cervi- 
cal cord? 

A foreign body lodged in the neck? 

Injury to the pharynx or esophagus? 

Injury to the head above or the 

chest below the neck wound? 

e Other injuries that require special 
care? 

For patients whose wounds do 
not involve the important  struc- 
tures outlined above, the following 
treatment is used: 

1] Protect the open wound with 

a sterile dressing while cleans- 
ing a wide surrounding area 
with plain soap and water. 
Shave hairy parts. 


Professor of Surgery, 


external or 
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2] Infiltrate the margins of the 
wound through the intact skin 
with a 1% solution of pro- 
caine. 

3] Cleanse the wound and excise 
only devitalized tissues. 

4] Close the wound with the 
least number of interrupted 
nonabsorbable sutures neces- 
sary for adequate approxima- 
tion without tension. 

5] Apply a sterile dressing and 
supporting bandage. 

6] Give tetanus antitoxin or teta- 
nus toxoid and antibiotic med- 
ication when circumstances 
warrant such treatment. 

Note: No constricting bandage 
should be applied to the neck of a 
patient who is unconscious or who 
may become so after medication 
unless someone is in attendance to 
against strangulation from 


guard 
hemorrhage, edema, or any other 


cause of tracheal obstruction or 
venous compression. 

In the case of a patient who re- 
quires more adequate facilities, the 
wound should be covered with a 
sterile dressing of appropriate size 
and the patient sent to a hospital. 
It may be advisable to transport 
the patient in a prone position if 
tracheal or esophageal injury makes 
fatal aspiration of blood secretions 
or vomitus possible. 

Even in the well-equipped emer- 
gency room, probing of neck 
wounds and removal of blood clots 
should not be done unless one is 
prepared to control hemorrhage 
and supply blood in a volume suf- 
ficient to prevent or overcome 
shock. However, the urgent case 
must be cared for promptly. 
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AIR PASSAGE INJURY 

Respiratory obstruction may re- 
sult from aspiration of blood or a 
foreign body; direct trauma to the 
larynx or trachea; edema following 
injuries to adjacent structures in 
the neck or floor of the mouth; and 
increased pressure in the neck from 
hemorrhage. 

Respiratory obstruction, impend- 
ing or likely, warrants immediate 
hospitalization lest an urgent con- 
dition be precipitated. Morphine 
should not be given to a patient 
with impending obstruction. 

When strangulation is present or 
developing, immediate tracheotomy 
is necessary. Done soon enough, 
even under the most unfavorable 
circumstances, the procedure may 
be lifesaving. Inspiratory indraw- 
ing at the suprasternal notch, supfa- 
clavicular fossae, and epigastridm 
indicates urgency. 

The preparation of the skin for 
tracheotomy is done as in any elec- 
tive procedure, but the urgency of 
the situation may curtail some or 
all of the steps that are commonly 
taken. 

1] The trachea is fixed between 

the thumb and index finger. 

2] Skin incision is made over the 
trachea. A longitudinal inei- 
sion in the midline of the neck 
is the most expedient. 

3] Fascia is separated in the mid- 
line. 

4] Incision is made into 2 tra- 
cheal rings, at least 2 rings 
below the cricoid cartilage. 

5] A tube of metal, rubber, or 
glass, whichever available, is 
inserted. Needed instruments— 
a forceps, bent hairpin, pa- 
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in the neck js afforded by 
the incisions indicated in the illustrations. One of the principles 
in the management of a wound in a large artery is exposure of the 
vessel proximal to the site of injury. 
Fig. 1. The innominate, left carotid, and left subclavian arteries as they leave 
the arch of the aorta may be exposed through the second interspace. 
Through a right-sided approach, the right carotid. first part of the right 
subclavian, and the innominate arteries may be exposed. Through a left- 
sided approach [F! the left carotid, first part of the left subelavian, 
and the innominate arteries may be exposed. Tracheotomy through an 
elective incision [A] is desirable but a longitudinal incision longer than 
illustrated is useful in an urgent situation. Incision |D] gives a wide expo- 


A m | ) le ex yosure of the important structures 


sure of the neck structures, which may be extended down across the sternum 
LE] to become continuous with [F] if wider exposure at the reot of the neck 
and upper mediasiinum is necessary. The limited incision [C] is usually 
inadequate for wounds involving the pharynx or vessels in the upper neck. 
Fig. 2. Incisions [A] and |B] give access to most structures on the side of 
the neck and in the midline. Control of bleeding in the axilla may be ac- 
complished by control of the subclavian artery in the neck. 
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per clip, or other object 
have to be improvised. 

6] Suction is accomplished with 

bulb syringe and catheter if 
available. Dependent position 
of head may aid in emptying 
the bronchial tree of blood or 
secretions and permit aeration. 

7) Hospitalization is required for 

more definitive care. 

Elective tracheotomy done _ un- 
der better circumstances differs 
from the urgent type in the follow- 
ing particulars: 

1} Adequate skin preparation 

2) Anesthesia—1I procaine in- 

filtration along line of incision 

3] Skin incision, similar to a thy- 

roidectomy incision, at a level 
below the cricoid but well 
above the suprasternal notch 

4] Fascia incised in the midline 
the tracheal rings 
$) Trachea exposed and incised 


2 rings below the cricoid car- 


may 


Ove! 


tilage 
6] Insertion of a cannula of prop- 
er size with obturator, being 
certain of correct fit into the 
trachea 
7] Suction apparatus and oxygen 
for inhalation 
8) Nursing care 
Injuries to the trachea or larynx 
due to blunt trauma may result in 
edema even as late as forty-eight 
hours after injury. Tracheotomy 


may become necessary at any time. 


To prevent strangulation the pa- 
tient must be observed by compe- 
tent attendants. The gradual devel- 
opment of anoxia may be subtle un- 
til sudden changes prove fatal. 
Penetrating or perforating wounds 
of the respiratory passage are usual- 
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ly associated with emphysema of 
the superficial tissues. These wounds 
should be exposed, cleansed, and 
closed but need not be closed snug- 
ly by suture. The skin should be 
loosely approximated lest infection 
develop and interfere with the heal- 
ing process. Large tracheal wounds 
may be closed by suture or covered 
with adjacent muscle tissue or thy- 
roid gland if available. It is best 
not to place a tracheotomy tube 
into a wound of the trachea, espe- 
cially when close to the cricoid 
cartilage. When necessary, the tra- 
cheotomy tube should be inserted 
at the elective site in the trachea. 

Tracheotomy tubes should be 
removed as soon as possible when 
the airway is patent. This can be 
determined by plugging the open- 
ing in the tube or by substituting a 
tube of smaller caliber. 

When possible, the advice and 
services of a laryngologist should 
be sought to prevent the sequelae of 
these injuries. 


VESSEL INJURY 


Bleeding from superficial §ves- 
sels is controlled by ligation. When 
injury to a large vessel is present or 
is suspected, manipulation of the 
wound should be avoided lest dis- 
turbance of a protective blood clot 
result in an uncontrollable hemor- 
rhage. 

Care of injuries to large vessels 
requires [1] blood for replacement, 
[2] intratracheal anesthesia, [3] oxy- 
gen, [4] adequate assistance to aid 
in exposure of the wound and to 
control the flow of blood in the 
carotid, innominate, or subclavian 
arteries, [5] suture material and 
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proper instruments, [6] adequate 
lighting, and [7] nursing care. 

Unless these facilities are avail- 
able, or pending transportation to 
a hospital, the wound should be 
covered with a compression dress- 
ing held by adhesive tape which 
does not encircle the neck or by 
manual compression. Control of 
hemorrhage in some instances is 
aided by suture of the skin wound 
for temporary hemostasis. 

Penetrating or perforating wounds 
of small size associated with sev- 
erance or perforation of large ves- 
sels may be accompanied by little 
or no external bleeding. The neck 
becomes swollen because of venous 
compression and extravasation of 
blood in the fascial spaces. This is 
commonly associated with difficul- 
ty in breathing, resulting partly from 
tracheal compression and _ partly 
from factors associated with in- 
creased pressure in the neck but 
not related to a decrease in size of 
the airway. 

It is of some value to distinguish 
between strangulation caused by 
obstruction in the airway and stran- 
gulation caused by internal tension 
in the neck. Decompression of the 
fascial spaces by incision will re- 
lieve the respiratory difficulty, but 
the bleeding point must now be 
controlled lest fatal hemorrhage en- 
sue, 

In the urgent case requiring im- 
mediate care, adequate blood re- 
placement with restoration of the 
blood volume to a normal level is 
not only desirable but imperative. 
Oxygenation at maximum levels is 
always desirable, but the most crit- 
ical period is during the time of 
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anesthesia while surgery is in prog: 
ress. Anesthesia must afford a high 
oxygen intake. 

A competent anesthetist familiar 
with the necessary technics and 
conscious of the special needs of a 
patient with this type of injury is a 
valuable asset. Local anesthesia for 
an elective procedure may _ theo- 
retically be most desirable in avoid- 
ing the anoxia associated with gen- 
eral anesthesia. However, a recently 
injured patient, who is fully cogni- 
zant of the neck injury, especially 
when some dyspnea is present, is 
usually very anxious to be put to 
sleep. In addition, when the ex- 
posed wound is obscured by blood 
and damaged tissue, complete an- 
esthesia with local injections of pro- 
caine may not be possible. 

A seriously wounded patient 
should not be subjected to avoid- 
able physical or mental pain, A 
struggling patient cannot cooperate, 
and a bleeding neck requires a de- 
liberate and careful approach to 
prevent adding to the damage, In 
a group of successful cases it was 
noteworthy that almost all the pa- 
tients with neck wounds involving 
the carotid artery were awake im- 
mediately after surgery was ¢com- 
pleted. They had had nitrous oxide- 
oxygen-ether anesthesia given by a 
competent anesthetist who used the 
endotracheal technic. 

Surgical procedure is as follows: 

1] Skin incision over the anterior 

border of the sternomastoid 
muscle on the side of the in- 
jured vessel. 

2] Compression by stick sponge 

over site of injury. 

3] Isolation of carotid artery be- 
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low the wound with applica 
tion of tape sling. 

4] Isolation of carotid artery and 
jugular vein above the injured 
site by tape slings 

5] Exposure of the injured seg- 
ment of vessel. Wound cleansed 
of clots, loose tissue, and tags 
or devitalized tissue. 

6] Closure of the arterial wound 
either by a continuous nonab- 
sorbable suture, OOOO on needle. 
or ligation with a braided silk 
ligature. Ligations are done 

close to adjacent branches with 

removal of the damaged seg- 
ment. The smaller the artery’s 
caliber, the finer the ligature 
needed. Veins are ligated close 
avoid 
blood. In = in- 
juries to the common or in- 
ternal every effort 
should be made to apply lat- 


to branches to sacs of 


noncirculating 
carotid, 


eral suture to avoid hemiple- 

gia. 

Skin ts 

drains are 
8] Firm bandage is applied and 
insti- 


closed loosely. No 


used. 

adequate nursing care 
tuted. 

9) \ hole blood ts given as Tre- 
quired for replacement. 

10] Antibiotics are given in effec- 

and tetanus anti- 


toxoid is 


tive dosage 


toxin or used as in- 
dicated. 
Oxyvgen 
and 


large vessel to the brain is oc- 


neces- 
any 


inhalation ts 
sary desirable when 
cluded. 
Note: Drains 
placed near sutured vessels or 
cera. They delay wound healing, 


predispose to wound infection, sec- 


should not be 
ViS- 
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ondary hemorrhage, or fistula for- 


mation. 


CERVICAL CORD INJURY 


Penetrating and perforating neck 
wounds may be caused by missiles 
which lodge adjacent to the cervical 
cord. The wound may appear triv- 
ial and the patient walk into the 
emergency aid room only to die 
suddenly after manipulation of the 
neck, 

fractures and dislocations of the 
neck may be unassociated with cord 
injury until manipulation 
changes which result in paralysis 
or death. Thus, suspicion that such 
a sequel is possible warrants ex- 
treme care and study of the case 
with roentgenograms before exten- 
sive manipulations are undertaken. 


causes 


FOREIGN BODIES 


Cases with perforating wounds, 
lacerations, and superficially em- 
bedded foreign bodies obvious on 
inspection do not warrant immedi- 
ate roentgen studies. However, pen- 
etrating wounds with the possibility 
of a foreign body lodged in the 
neck warrant roentgenograms to 
determine the probable course of 
the missile, site of lodgment, and 
the resulting likely damage. Two 


views, anteroposterior and _ lateral, 
are made. They should inc!ude the 
the skull and the clavictes. 
Depending upon the direction of 
the wound, additional studies of the 
skull or chest may be necessary to 
complete evaluation of the injury. 


base of 


It is extremely important that 
the /eft and right sides be correctly 
marked on the films and that the 
examination of the neck be made 
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with these markings clearly in view. 
Missiles which enter on one side of 
the neck may lodge on the oppo- 
site side and do more damage at 
the site of lodgment than on the 
side of entrance. Thus, surgical 
care may be more urgent on the 
side opposite to the external wound. 
A misinterpretation of the film in- 
sofar as the side of lodgment of the 
missile is concerned may result in 
futile efforts to achieve benefit. 


PHARYNX AND ESOPHAGUS 


Injuries to the pharynx and eso- 
phagus may be noted on inspection, 
suspected from the course of a mis- 
sile, or become obvious when com- 
plications develop. Exposure of the 
site of the wound with decompres- 
sion of the fascial spaces or medi- 
astinum is all that is necessary in 
most instances. In small wounds, 


healing occurs without suture, but 
repair of large rents is desirable to 
avoid persistent leakage of secre- 
tions. 

Feeding through a nasal catheter 
may be advisable for several days, 
depending on the size of the open- 


ing. Extensive wounds of the 
pharynx or esophagus may heal bet- 
ter without an indwelling catheter. 
The establishment of a gastrosto- 
my or jejunostomy may better ac- 
complish maintenance of nutrition 
without interfering with the healing 
process in the neck. Following nec- 
essary care at the site of injury, the 
skin is closed loosely and a drain 
is placed superficially. 


ADJACENT WOUNDS 


The bony 
neck and chest 


barrier between the 
is the first rib on 
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each side attached to the sternum. 
The bony barrier between the neck 
and axilla is the clavicle on each 
side. These barriers between adja- 
cent zones of soft tissue interfere 
with the freedom of manipulation 
which is necessary to cope with ex- 
tensive neck wounds. 

The floor of the mouth and man- 
dible are also frequently injured in 
wounds involving the neck. Thus 
these zones adjacent to the neck 
must be studied and, when necés- 
sary, exposed in order to complete 
the care of injuries to important 
structures—blood vessels and food 
and air passages. The control of 
blood flow in the carotid, innom- 
inate, and subclavian arte.ies must 
not be assayed lightly in an emer- 
gency room. 

Note: The neck is an anatomic 
segment of the body which lies in 
the field of the laryngologist, maxil- 
lofacial surgeon, neurosurgeon, and 
chest surgeon. It is also the con- 
cern of the anesthetist in maintain- 
ing an airway. Consultation between 
competent personnel is most de- 
sirable. 

CONCOMITANT INJURY 

Failure to examine the rest of 
the body of the patient who has a 
severe neck injury may be cause 
for an avoidable disability or a 
fatal issue, even when proper care 
for the neck wound has been done. 
An unreduced dislocation of a 
thumb may be insignificant when 
compared to a_ life-endangering 
wound in the neck. However, while 
the patient may recover from the 
neck injury, the untreated thumb 
may result in a disabled hand. 
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Prepared for Modern Medicine 


Injuries to the Thorax 


DUNCAN A. CAMERON, M.D.* 


Wayne University, Detroit 
WHETHER injury to the thorax 
is Open or closed, the problem re- 
mains the same—disturbed cardio- 
respiratory physiology. 

To obtain 
in the alveoli, 
rhythmic muscular [2] a 
semirigid expansile cage, [3] 
a system of conducting airways. It 
is Vital that the alveolar exchange 
be of sufficient amplitude and over 
a farge enough prevent 
anoxia. Therefore, the tidal air vol- 
ume must be effective and the air- 
ways unobstructed. 

Moreover, intrapleural pressures 
influence cardiac filling from the 
great veins. Reflexes from periph- 
eral pain will 
initiate bronchospasm and increase 
bronchial! The reflexes 
may also affect cardiac action and 


interchange 
have [1] 


Zasecous 
must 

action, 
and 


we 


space to 


nerves because ot 


secretion. 
pefipheral resistance in the vascular 


bed. 


Normal exchange of air in the 


lungs is demonstrated in Figure 1. 
Lungs are unobstructed; intrapleu- 
ral pressures are equal at all times. 
This results in equal bilateral fill- 
ing and emptying of the lungs. 

In Figure 2, one pleural cavity is 
open. The intrapleural pressure is 
atmospheric and the lung collapsed. 
Because of pressure differentials 
between the two sides, the medias- 
tinum shifts and reduces the space 
on the good side. Respiratory 
movements not only reduce ex- 
pansion of the good lung, but an 
exchange of unoxygenated air also 
occurs between the good and col- 
lapsed lung. Thus the tidal volume 
Mediastinal shift and 
pressure in- 


is decreased. 
reduced intrapleural 
terfere with cardiac filling. 

Every patient with chest trauma 
is apt to suffer pain; the pain must 
be allayed in such a way that 
breathing and coughing do _ not 
meet with interference. This is best 


Deep expiration 


1’ Deep inspiration 


*Assistant Clinical Professor of Surgery, Wayne University, Detroii 
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Figure 2 


Armospheric 
pressure, 


% 


inspiration 


accomplished by intercostal nerve 
block. The technic is simple and 
one block often brings permanent 
comfort. 

Strapping of the chest is usually 
ineffective in stopping the pain and 
is certainly unphysiologic. Chest 
expansion is reduced and the ex- 
pulsion of secretions impeded. 
Morphine will only make things 
worse. The total result is [1] de- 
creased cough reflex, [2] limited 
excursions, and [3] ineffective ex- 
pulsion of secretions. These are 
the forerunners of “wet lung.” 
WET LUNG 

The roentgen signs of wet lung 
are often minimal, but may be pro- 
nounced, as shown in 
Figure 3. In the case 
illustrated, the patient 
was stabbed in the left 
chest twenty-four hours 
before the film was 
made. There was no ob- 
vious pulmonary lacera- 
tion or hemorrhage, but 
the roentgen picture is 
that of bronchopneu- 
monia, the result of re- 
stricted respirations and 


Figure 3 
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P Open wound 


Deep expiration 


ineffective cough caused by pain 
alone. 

Wet lung can be expected to 
some degree in nearly all cases of 
chest trauma, and frequently the 
treatment of this complication 
alone will decide the outcome. The 
condition is characterized by a 
wet, ineffective cough, and often 
the rattles and wheezes may be 
heard across the room. Coarse rales 
are always found on physical ex- 
amination. The cough is extremely 
ineffective and secretions continue 
to back up, resulting eventually in 
full-blown atelectasis with cyanosis, 
dyspnea, and so forth. 

The problem is how to make the 
cough effective. Impressing the pa- 
tient with the impor- 
tance of coughing is 
necessary. Above all, 
intercostal blocks must 
be used to allay all 
pain. The response is 
often dramatic. Fre- 
quently patients who 
have shallow, gasping 
respirations with rattles, 
wheezes, wet cough, and 
apprehension will _ re- 
spond within half an 
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Figure 4 


h@ur, resume normal dry respira- 
ti@ns, and fall asleep. 

A patient with pneumothorax 
following multiple rib fractures on 
the left is shown in Figure 4A. Me- 
diastinal shift and wet lung on the 
right may be noted. The patient 
is suffering more from atelectasis 
of the good lung than from pneu- 
m@thorax. In Figure 4B, although 
the pneumothorax is partially ex- 
panded, the mediastinal shift per- 
sists and the atelectasis increases. 
Figure 4C shows progress to mas- 
sive atelectasis on the right. 

Proper treatment in this 
would be [1] nerve blocks and en- 
couragement to cough; [2] if this 
proved ineffective, bronchial as- 
piration should be done with a 
catheter; and [3] if this was in- 
effective, bronchoscopy should be 
used. Nasal oxygen, 7 to 8 liters 
per minute, should be given. 

Why do secretions accumulate 
in these cases? Mainly because of 
[1] ineffective expulsion as a result 
of pain and [2] excessive secretions. 
Experimentally, bronchospasm and 


case 
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increased bronchosecretions have 
been produced by the stimulus of 
the pleural pain. Pulmonary dam- 
age with the transudates, exudates, 
and blood adds to the secretions. 


Upper respiratory infections should 


not be overlooked as a cause for 
increased secretions. 

In exhaustion or semicomatose 
States, it may be necessary to re- 
sort to tracheobronchial aspiration. 
The catheter may even be indwell- 
ing. Suction should be employed 
for a few seconds at a time. In ad- 
dition to removing the secretions, 
the presence of a catheter stimu- 
lates coughing. When none of these 
measures is effective, the broncho- 
scope must be used. 


PNEUMOTHORAX 


The source of closed pneumotho- 
rax is usually laceration of a Jung; 
the ordinary outcome is spontan- 
eous closure of the bronchopleural 
fistula, unless large. 

Open pneumothorax, or suck- 
ing wound, presents an emergency 
insofar as it is necessary to tampon- 
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ade the wound with 
any material handy and 
relieve pneumothorax. 
Definitive treatment of 
the wound is under- 
taken after the patient’s 
general condition im- 
proves. 

Tension pneumotho- | 
rax results trom. ball- 
valve action in lung or | 
chest wall. The physio- 
logic result is [1] di- 
minished aeration space, 
[2] mediastinal flutter, 
and [3] obstruction of 
venous return to heart. 
Treatment is directed 
toward relief of the 
pneumothorax. Aspira- 
tion will suffice in emer- 
gencies, but catheter 


drainage under water is 
required eventually. The 
tube should project just 


under the water. The 
deeper the tube is in the water, the 
more expulsive the force required 
to expel air and blood. 

Treatment for bilateral pneumo- 
thorax is illustrated in Figure 5. 
The patient was struck on the chest 
in an auto accident. No rib frac- 
tures were seen, but roentgeno- 
grams do not always disclose these. 
Bilateral pneumothorax with a thor- 
acotomy tube in each pleural cavity 
was life saving. The aerating lung 
surface was reduced too much to 
support life for long. 

A frequent accompaniment of 
rib fracture is massive subcutane- 
ous emphysema, and sometimes 
mediastinal emphysema. We have 
not yet found incision necessary for 
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emphysema and believe 
definitive treatment is 
not needed. If pneu- 
mothorax is present, a 
thoracotomy tube di- 
verts the pleural air 
from the tissues so that 
the emphysema _— sub- 
sides. Early thoracoto- 
my drainage does not 
hinder closure of lung 
laceration. 

Figure 6. illustrates 
another case of pneu- 
mothorax from a frac- 
ture of the right fourth 
rib posteriorly. There is 
also. a_ collection of 
blood in the pleural 
cavity. A thoracotomy 
tube was successful in 
removing both blood 
and air. 

Open pneumothorax 
is treated with a thora- 
cotomy tube after tam- 
ponade of the sucking wound. In 
the case shown in Figure 7, note 
that on inspiration [1] air passes 
from the collapsed lung to the good 
lung, [2] air enters pleural space, 
and [3] the mediastinum shifts to 
the good side. Thus aerating space 
is reduced and a certain amount of 


Figure 7 
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spent air is exchanged from one larly when dyspnea and cyanosis 
lung to the other. are increasing. Response to shock 
These patients do not respond _ therapy is poor in these cases. 
well to shock therapy. Dysonea and Mediastinal shift, pneumothorax 
cyanosis may be pronounced. Clo- on the left, and some gastric dila- 
sure of the wound itself will give tation following gunshot wound of 
the patient some relief, the left chest are shown in 


\stes wong Figure 9. Gastric dilatation 
is another factor which 
will limit respiratory ex- 
fatality may result. cursion. This occurs fre- 
Shock occurs with many \/ quently in chest trauma 
penetrating wounds of the i and may be extreme. 
chegt. Experimental evi- Figure 8 Abdominal _ tenderness, 
denge indicates that so- rigidity, rapid shallow res- 
called pleural shock is of a reflex pirations, and obvious distention 
nat@re and results from diminished may occur. A Levine tube placed in 
peripheral resistance. Cardiac out- the stomach will produce rapid and 
put and atrial pressure are normal. marked improvement. In Figure 10 
Response to shock therapy, how- the stomach is seen occupying at 
ever, is prompt. If this is not the — least one-third of the abdomen. 
casé, tension pneumothorax, severe Pulmonary lacerations seldom 
intércostal and internal form abscesses. The usu- 


mammary bleeding, flail = al course is one of grad- 


chest. obstructed = air- ‘ eo ual resolution. A gun- 
oa 
k 


but tension pneumothorax = “er 

may develop after closure. /~ | Se 

If this is unrecognized, a tj \ 
{ 


. shot wound of the left 


ways, massive collapse, a 
or cardiac tamponade Pe chest just to the left of 
should be searched for the nipple, with intrapul- 
and treated. monary density above 

The deviation of the the left diaphragm, is 
mediastinum in tension shown in Figure 11A. 
pnevnothorax is illus- Such blood as accumu- 
trated in Figure 8. The lated was aspirated. Five 
arrow points to a hole days later (Fig. 11B), 
in the lung. This hole aere 2 the pulmonary shadow 
opens on inspiration ee) =—is more Sharply outlined 
and air enters the pleu- 4 and concentrated. Most 
ral space. Pleural space of the pulmonary shad- 
pressure then closes the ow is due to contusion, 
laceration on expiration ‘ blood, and surrounding 
and air remains trapped. exudate. Seventeen days 
A continuation of this after injury (Fig. 11C), 
cycle will be fatal. It the pulmonary shadow 
should be suspected in is almost metallic in 
all chest cases, particu- Figure 10 sharpness and density. 
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Figure 


The treatment of hemothorax 
has excited much debate. The state- 
ment is frequently made that blood 
in the pleural cavity does not clot. 
Experiments of Kato tended to 
show that the pleura produced 
a substance which kept blood 
liquid. This has been disproved. 
Since 1829, numerous experiments 
have shown that blood in the pleu- 
ral cavities of animals always clots, 
and clots quickly. The same is true 
in human beings. In the living ani- 
mal, the action of the heart and 
lungs defibrinates the blood, de- 
positing the fibrin on the pleural 
surfaces and squeezing the red cells 
into the serum. 

The harmful effects of leaving 
blood in the chest because of the 
danger of fibrothorax have been 
very repeatedly demonstrated. Blood 
should always be removed before 
a thick fibrin layer forms on the 
visceral pleura. The needle is usual- 
ly placed in the most dependent in- 
terspace and as much blood as 
possible is removed, or until the 
patient experiences discomfort. No 
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air is injected. Air will not prevent 
rebleeding and rebleeding seldom 
occurs. Air will irritate the pleura 
and cause exudation. 

Although aspiration will handle 
many cases of hemothorax, locula- 
tion occurs and organization pro- 
ceeds in others. The factors which 
produce this are unknown. The 
fibrin becomes layered on the 
pleura, more so on parietal pleura, 
and forms a peel. In due time, this 
becomes organized into fibrous fis- 
sue and encases the lungs, prevent- 
ing expansion permanently. If the 
peel is sufficiently extensive, the en- 
tire lung may be practically elimi- 
nated as a source of respiration. 

To rehabilitate this lung, decorti- 
cation is necessary, best done three 
to six weeks after injury. Prior to 
then, the peel is too soft and a 
cleavage plane is difficult to ob- 
tain. If one waits too long, fibrous 
tissue prevents easy removal. Only 
the visceral peel need be removed. 

A case of stab of the left chest 
with pneumothorax and a_ small 
collection of fluid on day of ad- 
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I imine 


migsion is shown in Figure 12A. 

Four days later (Fig. 12B) the 
fluid has increased. The pneumo- 
thorax has almost entirely disap- 
The increase in fluid is 
interpreted continued 


peared. 
often 

bleeding. This is seldom true. The 
incfease results from pleural ex- 


as 


udation. These fluids show hemo- 
globin values much lower than in 
blood. 

One month later, after decortica- 
tion (Fig. 12C), a good lung field 
is Visible, with good expansion on 
the affected side. By the time surg- 
ery is performed, the patients be- 
gin to demonstrate [1] restricted 
excursions, [2] scoliosis, and [3] 
narrowing of the rib interspaces on 
the affected side. The last two con- 
ditions are demonstrated in Figure 
12C. After operation, these evi- 
dences of fibrothorax gradually dis- 
appear. 

FLAIL CHEST 


One of the more severe chest in- 
juries is the crushed or flail chest. 
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Treatment is often unsuccessful, 
since the condition is frequently as- 
sociated with other severe trauma. 

The flail chest results in an in- 
terpulmonary exchange of air simi- 
lar to that with open pneumo- 
thorax. Thus an interchange of 
unaerated air occurs. The aerating 
space is reduced and mediastinal 
flutter exists. Even more damaging 
in many cases are the grunting, 
Shallow respirations resulting from 
pain. Ai flail chest will respond 
well to nerve block and the para- 
doxic motions often decrease great- 
ly and become of no importance. 
Wet lung is an ever constant threat. 

Enforced coughing and nerve 
blocks are vital, and nasal oxygen 
is usually needed. Catheter suction 
or bronchoscopy may be necessary. 
In these cases a binder may be per- 
missible to stabilize the chest or 
sandbags be effective if placed 
against the flail segment. 

In more severe cases of crushed 
sternum, we have used a cervical 
tenaculum with traction to pull on 
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the sternum (Fig. 13). For ribs, we 
have used towel clips, wire, and 
the like. 

Blast effect is seldom encounter- 
ed in civilian life. Small intrapul- 
monary hemorrhage exists and 
pulmonary edema often intervenes. 
Positive pressure oxygen is an aid 
in drying up the edema. 

Occasionally one sees so-called 
traumatic asphyxia in which the pa- 
tient’s face, neck, and upper limbs 
are cyanosed and contain innumer- 
able petechiae. The subclavian and 
jugular veins are valveless and a 
sudden pressure on the thorax 
pushes blood with great force back 
into these areas, causing the charac- 
teristic appearance. 


HEART WOUNDS 


An interesting group are the 
wounds of the heart. Cardiac con- 
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tusion sufficient to give electro- 
cardiographic findings is not un- 
common. The ordinary signs of 
cardiac wounding evolve about 
tamponade of the heart. These signs 
are venous engorgement from the 
elevated venous pressure, pulsus 
paradoxus, low arterial pressure, 
and quiet heart shown on fluoro- 
scopic study. 

This combination depends upon 
the filling of the pericardium with 
blood, thus preventing cardiac fill- 
ing. These symptoms are by no 
means always present and wound- 
ing of the heart may be discovered 
several days later. 


In one instance, we removed 


2,000 ce. of blood a month after 
injury by pericardotomy. Another 
patient was shot through the ster- 
num with the bullet lodging in T-9. 
The patient died of mediastinitis 


Figure 13 
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Figure 14 


from a perforation of the esopha- 
gus by the bullet. At autopsy, a 


through-and-through wound of the 
right auricle with good scar tissue 


was found. This patient might have 
been saved if the esophageal per- 
fofation had been recognized and 
repaired. There was obviously no 
cafdiac tamponade and the heart 
had healed quite effectively. 


DIAPHRAGM RUPTURI 


Rupture of the diaphragm is oc- 
cagionally seen. Injury is usually 
very severe. This condition in a 
patient with multiple 
fractured ribs on the 
left is illustrated in Fig- 
ure 14. Gas of large 
bowel pattern is seen in 
the left chest (Figure 
14A). Barium enema 
confirms this (Fig. 14B). 

The diagnosis of a 
diaphragmatic hernia, 
which is almost always 
on the left, is not diffi- 
cult to make, but the 
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Figure 


condition is uncommon and some- 
times not considered in differential 
diagnosis. 


ABDOMINAL WOUNDS 


Mortality from thoracoabdominal 
wounds is considerably higher than 
from wounds of either thorax or 
abdomen alone. When in doubt, 
exploration is advisable and is gen- 
erally best accomplished through 
the chest. All abdominal organs, ex- 
cept pelvic viscera, cecum, terminal 
ileum, and lower colon, can be 
conveniently examined through the 
left diaphragm. Splenectomy is 
much easier by this route. 

In general, complications more 
often arise from the abdominal in- 
jury than from the thoracic injury. 
The pleural cavity may resist gross 
contamination from the gastrointes- 
tinal tract. [t is generally considered 
proper in wounds on the right when 
the liver is involved to repair the 
diaphragm and provide drainage 
from the liver through the abdo- 
men. Otherwise, bile may break 
down the suture line in the dia- 
phragm and cause bile pleuritis, 
which usually results in empyema. 
We ordinarily provide drainage to 

the chest with a wa- 
ter-seal bottle after sur- 
gery. 

A wound located in 
the diaphragm may be 
an unrecognized poten- 
tial sucking wound, that 
causes an open pneu- 
mothorax when the ab- 
domen is opened. 

One of our patients 
was injured in the left 
lower chest four months 
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before admission. She had clinical 
signs and symptoms of a left sub- 
phrenic abscess. The fluid in the 
left chest was slightly blood-tinged. 
A gastrointestinal series was im- 
portant here. The stomach (Fig. 
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15) was displaced medially because 
of accumulated blood clots in the 
left upper quadrant from delayed 
splenic rupture. This case also t- 
lustrates injury to abdominal organs 
with nonpenetrating chest injury. 





Outline of Treatment 


FRACTURED RIBS Use inter- 
costal nerve block so that no 
sedation or strapping is required. 
Injury to the cage is usually un- 
important, but of vital signifi- 
cance are damage to intratho- 
racic organs, complications of 
hemothorax, pneumothorax, and 
flail chest. 


HEMOTHORAX Rely on roent- 
genograms for diagnosis. Serial 
roentgenograms must be ob- 
tained; physical diagnosis is in- 
adequate. Do early aspiration 
for any appreciable quantity of 
blood to prevent organizing he- 
mothorax. Use intercostal block 
for pain and restricted respira- 
tions. Decorticate organized he- 
mothoraxes. 


SUCKING WOUNDS § Imme- 
diately transform to a closed 
pneumothorax. If pressure pneu- 
mothorax does not develop, the 
chest wall is debrided and closed. 
Aspirate air and blood by mul- 
tiple thoracenteses or water-seal 


drainage. 





Thoracic injuries, in general, require [1] oxygen to control 
dyspnea and anoxia, [2] chemotherapy in most instances, [3] 
forced coughing in all cases, [4] intercostal blocks to allay pain, 
and [5] early ambulation if possible. 


CLOSED PNEUMOTHORAX 
Aspirate air by multiple thora- 
centeses or water-seal drainage. 


TENSION PNEUMOTHORAX 


Aspirate air with water-seal 


drainage. 


FLAIL CHEST Support chest 
wall by towel clips around ribs 
or cervical tenaculum grasping 
sternum. 


HEART WOUND Watch for 
development of triad. Use im- 
mediate fluoroscopy and serial 
roentgenograms. Operate = as 
soon as diagnosed. 


ESOPHAGUS WOUND Insert 
Levine tube for blood or esoph- 
agoscopy. Do immediate clo- 


sure. 


PHORACOABDOMINAIT 
WOUNDS Keep anatomy of 
lower thoracic cage in mind to 
recognize likely abdominal or- 
gan injury. Immediate surgery 
is required. 
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Prepared for Modern 


Abdominal Injuries 


GEORGE P. LITTLE, M.D. 


Montreal General Hospit 


THI this communica- 
tion is to give the practitioner a 
guide tor the management of ab- 
dominal injuries. In preparation, 
the authors have reviewed the cur- 
rent literature on the subject for 
the past ten years. In addition, rec- 
ords from cases handled at the 
Montreal General Hospital for the 
past twenty years have been ex- 
amined. 

Various types of abdominal in- 
j¥ries occur. They may be divided 
imto penetrating, nonpenetrating, 
and blast wounds. 


purpose of 


OF INJURY 


TYPES 

Penetrating wounds include any 
injury in which foreign material 
has pierced the skin or mucous 
membrane. Examples are gunshot 
and knife wounds and perforation 
of the gut, bladder, or uterus by 
instrumentation. 

Nonpenetrating wounds may be 
caused by compression, traction, 
or disruption forces. 

Compression forces may be lo- 
cal, general, sudden, or gradual. 
Usually the force compresses the 
organ against the spinal column 
causing injury to either solid or 
hollow viscera, or both, and may 
drive fragments of ribs or pelvic 
bones into adiacent structures of 
the body. 

Traction injuries ordinarily 
at the junction of fixed and mobile 


are 
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portions of the bowel. Tearing oc- 
curs when the mobile portion is 
suddenly arresied by the fixed por- 
tion. The commoner fixed portions 
of the gastrointestinal tract are the 
mesenteries, duodenojejunal junc- 
tion, and ileocecal junction. 

A disruption force is one that is 
exerted against the inner walls of 
hollow viscera causing the wall to 
give way. Areas weakened by dis- 
ease Or previous trauma are the 
most prone to burst. Enemas given 
with too much hydrostatic pressure 
or directly from water taps are 
common sources of injury. Com- 
pression forces applied over hol- 
low, distended viscera, such as the 
stomach shortly after a heavy meal, 
the expanded bladder, or the preg- 
nant uterus, may cause rupture. 

Blast injuries include damage 
from high compression gases and 
may also be the result of immersion 
blasts, as in World War II when 
depth charge detonations injured 
survivors floating in the water; such 
injuries are uncommon in civilian 
practice. High explosives on the 
surface may cause blast injuries. 
Injuries from compressed air blasts 
are rather rare, but we have seen 3 
cases in which compressed air 
blast was inadvertently aimed at 
the victim while he was bending 
over, with resulting multiple per- 
forations of the rectum and the 


colon. 
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TYPES OF CASES 

Clinically, any abdominal trauma 
falls into one of three groups: 

1] Severe multiple injuries which 
are rapidly fatal and for which no 
treatment avails. Automobile acci- 
dents are the most frequent causes 
of these injuries. 

2] Cases that obviously require 
immediate operation. In this group 
are the penetrating injuries of 
Which gunshot wounds are the 
commonest. 

3} Cases in which the diagnosis 
is doubtful and indications for or 
against Operation are not clear. 
Most nonpenetrating injuries are 
in this group, and are commonly 
caused by falls or blows. 


FIRST MEASURES 

First aid—As a rule, first-aid 
measures are handled by men 
trained to treat primary shock by 
warmth and application of bulky 
dressings to wounds without dis- 
turbance of embedded foreign ob- 
jects, and to transport the paiient to 
the hospital as quickly as possible. 

Preliminary examinations—Tem- 
perature, pulse, and blood pressure 
are recorded at the first examina- 
tion. The presence or absence of 
shock is noted. 

A rapid but 


thorough history 
should be taken and physical ex- 


amination performed. Associated 
injuries can thereby be assessed. 
Concomitant thoracic and skull in- 
juries in particular are as impor- 
tant as the abdominal injuries. 
Fractured extremities can usually 
be treated by temporary splinting 
until the abdominal injuries are 
dealt with. 
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Inspection of the abdomen will 
reveal any penetrating wounds. 
Anatomic relationship to abdom- 
inal viscera will immediately help 
to localize the extent of injury. In 
the case of gunshot wounds, a 
careful search tor the entrance and 
exit wounds should be made. The 
entrance is smaller than the exit 
wound and is associated with an 
area of abrasion and contusion. 
The wound of exit is usually key- 
hole in shape. When the exit wound 
cannot be seen, careful palpation 
may reveal the bullet in the subcu- 
taneous tissue. 

Muscle splinting or guarding 
suggests. intraperitoneal damage. 
Palpation of the umbilicus or of 
the pelvic peritoneum by rectum 
will reveal cases with even minimal 
peritoneal irritation. Localized ten- 
derness with guarding in the right 
or left upper quadrant, particular- 
ly with associated fractured ribs, is 
indicative of liver or spleen injury; 
a palpable mass with tenderness in 
the loin is suggestive of renal dam- 
age. 

Localized suprapubic tenderness, 
particularly in the presence of a 
fractured pelvis, may signify blad- 
der injury. In civilian practice, 95% 
of the ruptured bladders are asso- 
ciated with fractured pelves. 

Absence of bowel sounds during 
auscultation of the abdomen is sug- 
gestive of gastrointestinal tract in- 
jury. 

Blood that is vomited or aspirated 
through a gastric tube is indicative 
of perforation of the upper gastro- 
intestinal tract. Blood detected on 
rectal examination makes injury to 
the rectum or colon suspect. 


7 
/ 
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Intubation and catheterization— 
Upon completion of the physical 
examination, a Levine tube is 
passed for upper gastrointestinal 
tract decompression. This is a use- 
ful diagnostic as well as therapeu- 
tic procedure. The bladder 1s cath- 
and an immediate uri- 
reveal genitourinary 


eterized, 
nalysis 
damage. 

Roentgenograms—lf the 
tion of the patient warrants, roent- 
gen studies are made next, includ- 
ing scout films of the abdomen and 
pelvis in both prone and upright 
positions and a chest film. If the 
injury results from penetrating for- 
@ign bodies, lateral roentgenograms 
are also made to aid in localization 
of the missile. 


may 


condi- 


EARLY TREATMENT 


Shock is of primary importance 
Fegardiess of the diagnosis. The pa- 
tient should be sedated with some 
amalgesic. Routine administration 
of narcotics in shock is con- 
demned. Not only are important 
abdominal masked but res- 
piratory depression ensues which 
further aggravates the shock. Nar- 
cotics should be used only for ex- 
treme pain or restlessness. 

The Trendelenburg position is to 
be used in all cases of shock. The 
patient must be kept comfortable 
by blankets to prevent loss of body 
heat. Abdominal bakers are of no 
value and may do harm by increas- 
ing the peripheral circulation, caus- 
ing anoxia to vital organs. 

Blood and plasma admin- 
istered as necessary. Arterial trans- 
fusions by cut-downs or arterial 
puncture at the radial or femoral 


Signs 


are 


artery are of great value when in- 
travenous therapy fails. Hematocrit 
and hemoglobin determinations 
should be made at hourly intervals 
during the acute phase of shock so 
that blood or plasma replacements 
can be supplied accordingly. As a 
rough guide, | liter of blood should 
increase the red blood cell count 
by 1,000,000 cells per cubic milli- 
meter. 

The danger of prolonged hypo- 
tension with irreversible damage to 
the liver, brain, heart, and kidneys 
should always be kept in mind. 
Systolic blood pressure below 60 
mm. of mercury for four hours is 
almost certain to produce these 
changes. Nasal oxygen at the rate of 
3 to 6 liters per minute is recom- 
mended by many. Continuous intra- 
venous glucose and water will great- 
ly aid in maintenance of circulating 
blood volume if sufficient blood is 
not available. Dextran, a polysac- 
charide sugar administered in a 6% 
solution dissolved in normal saline, 
is a good adjunct and is better than 
glucose and saline. 

Antitetanus serum and penicillin 
therapy should be used for all cases 
of open wounds. Administration of 
other antibiotics such as terramy- 
cin and Chloromycetin to sterilize 
the gut is also useful. 

In early treatment one surgeon 
should follow the course of the pa- 
tient, so that changes in the con- 
dition may be detected early. 


WHEN TO OPERATE 


If hemorrhage is suspected and 
the patient fails to respond quickly 
to active shock therapy, operation 
for control of hemorrhage should 
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be performed without delay, unless 
the patient is moribund. If im- 
provement follows shock therapy, 
operation for hemorrhage or pos- 
sible recurrent hemorrhage is not 
immediately mandatory and will 
depend on the viscera involved. 
Debridement of external wounds 
should be done as soon as possible. 
Further exploration at the time will 
depend on the nature of the injury. 
e Ruptured hollow viscus, includ- 
ing stomach, duodenum, or large or 
small bowel—The most important 
findings that point to diagnosis of 
injury of the gastrointestinal tract 
are: 
e History and site of trauma 
e Localized pain, tenderness, and 
rigidity which persist and tend to 
spread 
e@ Absence of peristaltic sound 
@ Quiescence of patient 
e@ Loss of abdominal respiratory move- 
ments 
e@ Rising pulse rate 
e@ Persistent vomiting 
e The extremely important roentgen 
finding of free air or gas in the peri- 
toneal cavity 
e@ Rapidly increasing leukocytosis 
e@ Abnormalities of hematocrit 
hemoglobin 
However, absence of one or 
more of these does not eliminate 
the existence of serious injury. 
Free air demonstrated by roent- 
genograms probably indicates rup- 
ture of the stomach, duodenum, 
upper jejunum, or colon. The lower 
jejunum and ileum are less likely 
to reveal free gas. Sometimes the 
rupture of an abdominal viscus will 
not be demonstrated until a local- 
ized abscess, which could not be 
detected clinically, has broken and 
diffuse peritonitis has _ resulted. 
Once the diagnosis is made, opera- 


and 
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tion should not be delayed, but in 
this instance the urgency Is not as 
great as in that of suspected ab- 
dominal bleeding and time can be 
taken for adequate shock therapy. 

The choice of anesthetic for op- 
eration is influenced by the proba- 
bility of shock; any method likely 
to produce hypotension is avoided. 
We prefer some form of general 
anesthesia with or without relaxing 
agents. 

The abdomen may be explored 
either through a rectus-splitting or 
a midline incision and the bowel 
should be completely and systemat- 
ically examined. Perforations of the 
stomach and small bowel may be 
closed by inverting sutures of cat- 
gut, silk, or cotton. Multiple lac- 
erations in a loop of bowel or loss 
of its blood supply occasionally re- 
quire resection and anastomosis. 

Perforation of the colon may be 

treated by exteriorization of the 
bowel or repair of the opening fol- 
lowed by a proximal colostomy. 
After the operative procedure, the 
abdomen is flushed out with saline; 
drains are used in most cases. 
e Ruptured spleen—The architee- 
ture of the spleen is such that even 
slight trauma may tear the soft 
parenchyma. Once a tear has been 
made, bleeding tends to continue 
for a long time. 

Injuries of the spleen may be 
divided into three groups: 

1} Rupture followed by rapidly 
fatal massive hemorrhage 

2} Rupture with initial hemor- 
rhage and collapse, then recovery. 
After a latent period, usually hours, 
hemorrhage recurs and will cause 
death unless splenectomy is done. 
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3} Subcapsular hematoma. The 
splenic pulp is torn under an intact 
capsule. The bleeding continues, the 
pressure under the capsule in- 
creases, and tor two to ten or more 
days the patient seems to have no 
serious intraabdominal injury. Sud- 
denly the hematoma »reaks through 
the capsule and profuse hemor- 
rhage occurs. An accurate diagno- 
Sis is Often impossible. 

The nature and site of the injury 
combined with pain, tenderness, 
and rigidity in the left upper quad- 
rant will direct attention to the 
Splenic area. Occasionally pain is 
felt in the left shoulder and, at 
times, a serrated stomach gas shad- 
Ow caused by the enlarging spleen 
appears on the scout film of the 


abdomen. Persistence of the signs 
and symptoms with associated man- 


ifestations of blood loss indicates 
exploratory laparotomy. In all cases 
Of damage to the spleen, splenecto- 
my is the safest procedure. 
@ Ruptured liver—tInjuries of the 
liver may be classified as: 

1] Rupture of the liver tissue 
with simple laceration of Glisson’s 
Capsule representing minimal trau- 
ma 

2] Separation of the capsule by 
subcapsular hemorrhage and dam- 
age to underlying structures 

3} A central rupture with hem- 
orrhage into the parenchyma with 
later abscess formation. 

Diagnosis is made by the history, 
site of trauma, signs of intraperi- 
toneal hemorrhage and localized 
tenderness, and rigidity, elevation, 
and immobilization of the right 
leaf of the diaphragm. 

Laparotomy ts performed if the 
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signs of intraperitoneal hemorrhage 
persist. Tears of the liver are re- 
paired by multiple mattress sutures 
or by packing with gauze and gel- 
foam. Sometimes a free muscle 
graft from the rectus muscle may 
be packed into the defect. 
e Ruptured kidney—(See page 132). 
e Injuries to bladder—(See page 
132). 
e Retroperitoneal bleeding—Hem- 
orrhage can occur from any of the 
retroperitoneal structures. Pancre- 
atic injuries are usually associated 
with other serious visceral damage 
and may be detected only at autopsy 
or, if the patient survives, by dis- 
covery of pancreatic cyst. Rupture 
of the great vessels is rapidly fatal. 
If not immediately fatal, contin- 
ued retroperitoneal hemorrhage its 
often very difficult to diagnose. In 
some cases telltale extravasation of 
blood appears in the subcutaneous 
tissues of the loin and back. 
Abdominal signs vary with the 
extent of injury and differentiation 
between intra- and retroperitoneal 
hemorrhage is often impossible. 
Paralytic ileus is usually present 
and shock may be severe. Treat- 
ment should be nonoperative. If 
laparotomy is performed and a re- 
troperitoneal hematoma is discov- 
ered, no further exploration should 
be attempted and the abdomen 
should be closed without disturbing 
the hematoma. 


BLAST INJURIES 


Immersion blast injuries of the 
abdomen may occur during an un- 
derwater explosion with the victim 
turned toward the blast. If he sur- 
vives, the victim feels as if he had 
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received a terrific kick in the ab- 
domen. Recovery from primary 
shock usually occurs within a few 
minutes. 

Upon being rescued, the patient 
soon has severe abdominal pain 
with vomiting of bloody material 
and watery, bloody diarrhea. Sec- 
ondary shock, which may be se- 
vere, develops: the course is usually 
febrile with bouts of distention, ab- 
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fered in the nonoperative cases. 
The mortality rate continues to be 
high. 

Surface blast injuries due to high 
explosives are similar to penetrating 
wounds and require no special dis- 
cussion. 

If a compressed air blast has 
been aimed at the buttocks, rectal 
perforation is highly probable and 
the patient should be investigated 


immediately. Proctoscopic exam- 
ination and scout films and lateral 
roentgenograms of the abdomen in 
search of free gas should be per- 
formed as soon as possible. A 
strong suggestion of rectal perfora- 
tion is sufficient indication for im- 
mediate laparotomy. 


dominal rigidity, and severe crampy 
abdominal pain. The extent of in- 
jury is difficult to assess; the deci- 
sion to operate should be made 
within twelve hours. Laparotomy is 
performed in all doubtful cases. 
Besides treating shock, sympto- 
matic therapy is all that can be of- 
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Prepared for Modern Medicine 


Management of Genitourinary Trauma 


LAZARUS A. ORKIN, M.D.’ 


Beekman-Downtown Hospital, New York City 


THE literature concerning the 
treatment of genitourinary injuries 
is confused in both theory and 
practice. Since preference should 
be given to simple and safe meth- 
ods of early management, it is this 
aspect of the problem that will be 
discussed. 

Although trauma to the genito- 
UFinary tract often occurs coinci- 
dentally with injuries of other 
Structures, little attention has been 
given to consideration of their si- 
Multaneous management. Particu- 
lar emphasis has been placed on the 
visceral or bony lesions that may 
o@cur in the severely injured pa- 
tient. These injuries may be more 
Obvious than the genitourinary le- 
sions but are not always more sig- 
nificant. Every physician with ex- 
t@nsive experience in traumatic 
sUrgery realizes that genitourinary 
imjuries frequently present special 
difficulties in recognition and eval- 
uation. 


DIAGNOSTIC MEASURES 


The existence of urologic trauma 
discerned in most. in- 
History of an accident, 
with or without external evidence 
of injury, pain and tenderness in 
the kidney or bladder areas, and 
the finding of hematuria more than 


is readily 
stances. 


suffice to warrant a diagnosis of 
trauma to the genitourinary tract. 

However, in some cases, even 
after a careful critical examination, 
one is not able to make an exact 
clinical appraisal. In these in- 
stances, the history of trauma may 
be trivial or absent and external ev- 
idence of trauma be lacking. In ad- 
dition, the symptoms are sometimes 
confusing or misleading or vital ob- 
jective findings may be missing. 
Equally disconcerting are those 
cases in which, for one reason or 
another, no blood is found in the 
urine. 

The problem, however, is not so 
much that of detecting the pres- 
ence of urologic trauma as of 
knowing the exact extent of the in- 
jury. Urologic injuries will be 
missed less and less if physicians 
adopt the attitude that after any in- 
jury that may conceivably involve 
the genitourinary system, an imme- 
diate and complete urologic inves- 
tigation should be performed. My 
experience with urologic trauma 
has stressed the fact that no rela- 
tionship exists between the inten- 
sity of the trauma, the clinical 
signs, the symptomatology, and the 
gravity of the urinary tract lesion. 
An accurate portrayal of the ex- 
tent of injury can in most instances 
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be established only by a thorough 
urologic roentgen study of the pa- 
tient, done as soon as possible after 
the patient’s admission to the hos- 
pital. 

Roentgen examination aims to 
determine whether extravasation, 
which is indicative of rupture, does 
or does not exist. This approach 
represents the only scientific and 
positive method toward the estab- 
lishment of an anatomicopatholo- 
gic diagnosis. The importance of 
roentgen examination in the evalu- 
ation of conservative versus opera- 
tive intervention cannot be over- 
emphasized. 


WHEN TO OPERATE 


Rupture of the bladder or ure- 
thra demands immediate surgical 
interference to avoid the high mor- 
tality associated with these lesions. 


If a rupture of the lower urinary 


tract is operated upon within 
twelve hours, the average mortality 
is 11%; if operated upon after 
twenty-four hours, the mortality 
rises to 44%. 

It is generally agreed that imme- 
diate operative interference is war- 
ranted for patients who have sus- 
tained renal injury and have pro- 
fuse, continued hemorrhage. Opin- 
ions differ concerning renal injuries 
which do not fall into the above 
classification. One group feels that 
these patients should be treated 
conservatively without operation 
and that any complications which 
may arise should be taken care of 
later. Another group, with which I 
am in complete accord, states that 
if extravasation is demonstrated, 
surgical interference should be in- 
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stituted at the propitious time, us- 
ually within three or four days aft- 
er the injury. When roentgen study 
demonstrates no extravasation from 
the kidney, bladder, or urethra, the 
patient can be treated conservative- 
ly with a great deal of assurance 
that no serious lesion exists. 

The pyelographic evidence of ex- 
travasation forms the basis for the 
surgery on the kidney before de- 
terioration makes such interference 
necessary. Operative interference in 
these cases does not imply a rad- 
ical approach, because the primary 
principle is to save the kidney rath- 
er than to do a nephrectomy. Con- 
servative surgery in these casés 
enables one to make the necessary 
repairs and to conserve the kidney 
by drainage and arrest of bleeding. 
Careful observation has shown that 
this policy leads to better results 
and the salvaging of many kidneys 
that might otherwise require neph- 
rectomy later. 

At times, extirpation of a kidney 
may be deemed necessary because 
of grave hemorrhage or because a 
urologic roentgen investigation has 
disclosed that the kidney is shat- 
tered beyond hope of repair. For 
obvious reasons, before nephree- 
tomy, a good contralateral kidney 
should be demonstrated. 


STANDARD ROUTINE 

Recognizing the fact that one 
cannot be dogmatic about traumat- 
ic surgery, an orderly, standardized 
routine, whenever feasible, is far su- 
perior to a haphazard approach or 
none at all. We have accordingly set 
up the procedure outlined in the ta- 
ble for the investigation of a patient 
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with possible genitourinary trau- 
ma at Beekman-Downtown Hospi- 
tal. 


@ Completely undress patient and rap- 
idly examine. 
@ Type and crossmatch for at least 
1,500 cc. of blood. 
Treat shock. 
Give complete 
tion. 
Make simple abdominal roentgeno- 
gram. 
Catheterize. 
Clamp catheter. 
Do excretory urography; obtain late 
films of the bladder. 
If necessary, unclamp catheter and 
make retrograde cystogram. 
If necessary, pull catheter down in- 
to the urethra; if unable to insert 
catheter, make urethrocystogram. 
@ Periorm a cystoscopic examination 
und make retrograde pyelogram 
when indicated and feasible. 


physical examina- 


Immediately after admission to 


the hospital the patient should be 


transported to a bed. Here he is un- 
dressed completely and a_ rapid 
physical survey is performed. Care- 
ful charting of blood pressure and 
pulse readings every fifteen min- 
utes should be done. 

Since many of the patients are 
in shock, typing and crossmatch- 
ing tor at least 1,500 cc. of blood 
should be done without delay. If 
blood is not available, adequate 
plasma or plasma extenders should 
be administered until whole blood 
is Obtained. 

A thorough physical examina- 
tion is performed to determine the 
any complicating as- 
However, injuries 
of the brain, abdominal viscera, 
and chest may not be manifest for 

time. An injurv to the kidney 
with damage 


existence of 


sociated imyuries 


be associated 
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to other regions—fracture of the 
last two ribs or of the transverse 
processes of L 1, 2, 3, and 4 on the 
affected side and contusion or rup- 
ture of the liver or spleen. Co- 
incidental damage to the pancreas, 
gastrointestinal tract, and chest is 
not uncommon. Fracture of the 
skull, concussion of the brain, and 
fracture of the pelvis have also 
been found as complicating injur- 
ies. The prevalence and wide dis- 
tribution of these associated le- 
sions, and the fact that they may 
be more serious than the urinary 
tract lesion, illustrate their impor- 
tance in the management of geni- 
tourinary trauma. 

Ideally, the patient should then 
be transported to the radiology de- 
partment for roentgen study. How- 
ever, if the general condition or 
severe associated lesions contrain- 
dicate movement, roentgen exam- 
ination may be safely and quickly 
performed at the bedside. A tech- 
nic using the portable roentgen 
apparatus and a Lysholm grid ‘over 
a standard cassette in a cassette 
tunnel positioned under the patient 
vields diagnostic radiograms. The 
procedure for bedside urologic 
roentgen examination is easy to ex- 
ecute, is without harm to the pa- 
tient, and may frequently be life 
saving. 

A simple abdominal film will 
give an initial lead concerning the 
injury and may be made while the 
patient is receiving treatment for 
shock. Under ideal circumstances, 
the simple film may demonstrate 
a grossly enlarged kidney on the 
affected side, air under the dia- 
phragm, or associated skeletal frac- 
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tures. Especially important is the 
finding of a fracture of the pelvis, 
since ruptures of the bladder and 
urethra occur in about 17° of 
such fractures; if the pelvic archi- 
tecture is severely disrupted, the in- 
cidence of such ruptures 


40%. 


rises to 


CATHETERIZATION 


An attempt ts then made to pass 
an F16 soft rubber coudeé catheter. 
The procedure should be gentle and 
not repeated after two trials. Pas- 
sage of the catheter into the blad- 
der and evacuation of clear urine 
does not necessarily mean that the 
bladder and urethra are intact. Oc- 
casionally the catheter may by-pass 
a tear in the urethra or may go 
through the rent in the bladder, 
withdrawing clear urine in both 
instances. 


Simuarly, the presence of grossly 


bloody urine is not indicative of 
rupture of the lower tract, as this 
may occur in contusion 
without rupture. Grossly bloody 
urine may result from a ruvtured 
kidney or a condition entirely un- 
related to the trauma. Finally, fail- 
ure to pass a catheter to the blad- 
der may be due to a stricture of 
the urethra or to an obstructing 
prostate and not to a ruptured 
urethra, 

The time-honored method of in- 
stilling a measured amount of fluid 
and noting whether all is returned 
as a test of lower tract rupture is 
mentioned only to be condemned. 
This procedure belongs to the 
period of 100° mortality. 

The catheter is then clamped 
and intravenous pyelography per- 


severe 
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early 
areas, late ex- 


formed. In addition to the 
films of the kidney 
posures up to sixty minutes are 
made in the attempt to obtain a 
diagnostic cystozgram. If necessary, 
the catheter is then unclamped and 
retrograde cystography performed 
by the injection of 350 cc. of a 6% 
solution of the contrast material. 


RADIOGRAPHY 

The decision whether initially to 
do an intravenous urogram or @ 
retrograde cystogram has in_ the 
past been largely based on the pre- 
senting signs and sympioms. Prop- 
erly interpreted, the cystogram is 
an almost infallible method of di- 
agnosing a rupture of the lower 
urinary tract. Possible sources of 
error include incomplete fi'ling of 
the bladder because of poor excre- 
tion or failure to obtain late films 
in the excretory pyelographic se 
ries, failure to distend the bladder 
to at least 350 cc. in the presence 
of small perforations, failure to ob- 
tain emotying films with the retro- 
grade method, and, finally, a tame ~ 
ponading of the rent by blood clot 
or other substance preventing ex- 
travasation of the contrast sub- 
stance. 

Although the cystogram obtained 
by retrograde study is much more 
satisfactory and definite than that 
seen with the excretory pyelogram, 
our routine has been always to do 
an intravenous urogram first and 
then follow with a retrograde cys- 
togram, if necessary. By this pro- 
cedure. the integrity of the upper 
urinary tracts may be determined 
as, occasionally, one may be able 


to demonstrate extravasation from 
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the bladder or posterior urethra 
without resorting to retrograde in- 
jection of the contrasting material. 
Opinions differ about the value 
of cystoscopy with or without ret- 
rograde pyelography in the diag- 
nosis of genitourinary injuries. 
Though observation cystoscopy 
would seem to be an ideal method 
of determining a rupture of the 
bladder, merit of the procedure in 
practice seems to be neg- 
ligible. Bleeding and an inability 
to distend the bladder sometimes 
make visualization extremely diffi- 
cult. In addition, many patients are 
shocked and have fractured pelves, 
either of which conditions contra- 
indicates the lithotomy position 
necessary for cystoscopy. Finally, 
in the presence of a ruptured ure- 
thra, the passage of the cystoscope 
may be almost impossible and may 


actual 


aggravate the traumatic lesion. 
On the other hand, the procedure 
and retrograde py- 


of cystoscopy 
elography has a 
definite value in 


limited, though 
the evaluation of 
upper urinary lesions. The 
greatest usefulness of excretory 
urography is in demonstrating the 
presence and condition of the un- 
injured kidney. Usefulness is sharp- 
ly limited to the diagnosis of  in- 
juries which are minor in extent 
and in which the secretory power 
of the kidney is not impaired. While 
failure to visualize the injured kid- 
ney does not necessarily imply a 
severely traumatized organ, normal 
does not exclude a 


tract 


visualization 
severe pathologic lesion. 
Experience has taught me _ that 
excretory urography is often mis- 
leading, as the procedure does not 
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always portray the actual traumatic 
lesion. Also, cystoscopy and retro- 
grade study should be done routine- 
ly in every instance of renal injury 
if the patient is not desperately ill 
or does not have severe associated 
lesions. The pyelograms obtained 
by retrograde study are more de- 
pendable for an early and accurate 
diagnosis than those obtained by 
the excretory method. If the grav- 
ity method is used for retrograde 
injection, I have found the pro- 
cedure to be safe. 


SURGICAL MEASURES 


Complete urologic study and 
planned routine are important to 
demonstrate an extravasation when 
present. Once proved, operative in- 
tervention becomes imperative. The 
indications for immediate or emer- 
gency operation on the upper 
urinary tract are determined by the 
clinical picture of grave, unremit- 
ting hemorrhage or a severe asso- 
ciated intraperitoneal lesion. 

Thus, if abdominal injury seems 
more severe, the abdomen should be 
explored first and intraabdominal 
lesions repaired. Next, palpation of 
the loins, although difficult to in- 
may be undertaken. Ex- 
posure of the kidney transab- 
dominally lays open a_ readily 
contaminated area and is therefore 
hazardous. If at all possible, ex- 
ploration of the kidney should be 
deferred until later; if immediate 
exploration is necessary, a separate 
loin incision is preferable. 

If the renal injury is considered 
more severe, the loin should be ex- 
plored first. After the kidney is 
cared for, the incision is extended, 


terpret, 
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the peritoneum opened, and any 
intraabdominal pathology correct- 
ed. This seems the safest procedure. 
If, however, after careful survey, 
the kidney alone seems to be in- 
volved, one should operate imme- 
diately only if severe, unremitting 
hemorrhage is present. Otherwise, 
in the presence of extravasation, 
one should wait three or four days 
before exposing the affected loin. 

The best procedure primarily is 
arrest of bleeding in the kidney by 
mattress sutures tied over fat or by 
packing and drainage of the renal 
area. Nephrectomy should rarely 
be performed as a primary pro- 
cedure. On the other hand, if no 
extravasation is demonstrated, the 
kidney lesion is considered as one 
of contusion, and conservative 
treatment with rest in bed for two 
weeks is advised. 


Rupture of the lower urinary 


tract requires Operative interven- 
tion at the earliest possible mo- 
ment. Conservative treatment with 
indwelling catheter should be un- 
dertaken only in a doubtful case 
for a short period of observation 
or in the desperately ill patient 
when exploration cannot be done. 
I have always felt that if the pa- 
tient’s condition contraindicates op- 
eration, in addition to using an 
indwelling catheter, one should 
infiltrate the suprapubic area with 
novocain, incise down to the blad- 
der, and insert multiple drains. 
Otherwise, suprapubic explora- 
tion using general anesthesia is ad- 
vised. At this time, the peritoneum 
is gently opened just above the 
bladder reflection. The finding of 
bloody fluid or urine warrants a 
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wider opening of the peritoneum 
and abdominal exploration. Fol- 
lowing the correction of any intra- 
abdominal pathology or the suture 
of an intraperitoneal tear of the 
bladder, the peritoneum its closed 
without drainage. Suprapubic di- 
version of the urine by cystotomy 
is the best procedure. This diverts 
the urine, arrests spread of the in- 
fection, and allows healing. 
Lacerations of the bladder should 
be sutured, but any undue search 
for such tears is not advised if the 
patient is critically ill. With ade- 
quate drainage above, most lacera- 
tions will heal spontaneously. Uns 
due bleeding encountered about 
the bladder may be controlled with 
gauze packing brought out alongs 
side the cystotomy tube. Multiple 
drains in the space of Retzius and 
in the lateral recesses of the pelvis 
are mandatory and should be left 
in place until drainage ceases and 
temperature returns to normal. 
Rupture of the posterior urethra 
alone or associated with avulsion of 
the bladder neck necessitates addi- 
tional management. Some surgeons 
advise perineal exposure for the 
express purpose of doing a primary 
repair of the lacerated urethra or 
approximation of the avulsed blad- 
der neck. This is most difficult and, 
in the hands of the average suf- 
geon, leads to poor end results. 
Many patients are bordering on 
shock. The exaggerated lithotomy 
position necessary for an adequate 
perineal exposure is difficult to ob- 
tain with a fractured pelvis and 
adds to the shock. I have never 
found a primary perineal exposure 
of the ruptured urethra necessary. 
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As Ruthertord has shown, once 
the patient's legs are extended, the 
torn ends of the urethra usually fall 
together. In these cases, retrograde 
catheterization of the urethra by 
way of the opened bladder and an 
indwelling Foley catheter acting as 
a splint will suffice. If the lacerated 
urethra is widely separated or the 
bladder neck avulsed, traction ap- 
plied to the end of the Foley cath- 
eter for two weeks will correct the 
deformity. The splinting catheter 
and suprapubic tube should be left 
in situ for two to three weeks, 
When the Foley catheter may be 
removed and voiding tried. 

Perineal hematomas or swellings 
should be incised and drained at 
the time of the suprapubic explora- 
tion. Although ruptures of the bul- 


bous urethra may be treated by ex- 
ternal urethrotomy and drainage 
with good result, suprapubic cys- 
totomy should also be performed, 
being a valuable safety valve in the 
majority of Cases. 

Patients with genitourinary trau- 
ma should be given multiple blood 
transfusions before, during, and 
after operation, as indicated, in ad- 
dition to appropriate antibiotics 
and vitamins. Cases of renal injury 
should be studied periodically with 
repeat pyelograms. A patient who 
has sustained a ruptured urethra 
will require gentle periodic dila- 
tation of the urethra, begun in the 
immediate postoperative period in 
the hospital and continued through- 
out life to minimize the formation 
of stricture. 





Our Office 


Nurse 


Think of a gag that 
fits the illustration. For 
every issue a new gag 
is published and the 
author is sent $5. The 
Sept. | winner is 


j 


A. R. Alexander, M.D. 

















York 


Neu City 


Mail vour caption to 
The Cartoon Editor 
Caption Contest 
No. 3 
MODERN MEDICINE 
84 South 10th St. 
Minneapois 3, Minn. 


138: MODERN MEDICINE, September 1, 





ee. 


“A pile driver is not a surgical instrument.” 


1952 





Prepared for Modern Medicine 


Hand Injuries 


J. HAROLD COUCH, M.A., F.R.C.S. 


University of Toronto 


THE care of an injured hand is 
accompanied by considerations so 
important as to seem out of all 
proportion to the extent of the in- 
jury. A so-called minor hand acci- 
dent will often cause the victim 
greater loss of time from work than 
it he had had a subtotal gastrec- 
tomy or cholecystectomy. More- 
over, a resulting partial disability 
may plague the man all the rest of 
his life and produce a dislocation 
in his home economics and_ his 
place in the labor market which 
is never overcome. 

Generally speaking, most pa- 
tients with hand injuries recover. 
The major consideration is, how 
complete is the recovery and how 
protracted? The criteria of evalua- 
tion are the residual disability and 
the time required to secure the 
end result. These considerations 
must ever be borne in mind by the 
doctor planning the treatment of 
an injured hand. 

The general practitioner, who is 
usually the first to see a hand in- 
jured in an accident, often will, 
and should, take entire care of the 
case. At other times he will wish 
to seek aid in managing the repair 
of deep structures, for successful 
repair of tendons, nerves, bones, 
and joints within the hand its suf- 
ficiently difficult and disappointing 
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to tax the ability and patience of 
the most skilled specialist in the 
traumatic field. 

First aid—Ilt the doctor is fortu- 
nate enough to see the patient soon 
after the accident he will promptly 
apply the basic principles of the 
care of wounds. 

Retracting, probing, or looking 
into the wound invites infection 
and must not be done. Moreover, 
cut tendons or nerves cannot be 
diagnosed in such a way. The 
wound should be covered at once 
and left covered. The first dressing 
should be removed only when the 
Stage is set for definitive treatment 
either in the operating room or the 
doctor’s office. A second dressing 
does not belong in first aid. 

If the patient is to be transported 
or if a few hours must be lost be- 
fore Operative care can be done, 
one may be permitted to dust sul- 
fonamide crystals into the wound 
or to give the patient 400,000 units 
of penicillin by injection. The value 
of these procedures may be argued 
but we have never observed any 
harm from such steps. 

Antitetanus serum should be ad- 
ministered. This is often done by 
the first doctor to see the patient. 
The routine dose at many emer- 
gency departments is 1,500 units 
of A.T.S. This may not prevent 
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tetanus from showing up later if 
the infection has been established 
in the wound, but will prevent 
death by attenuating the attack and 
permitting vigorous treatment of 
the disease. 

Most men served in 


who have 


the armed forces have had A.T.S. 


or toxoid and a further dose of 
A.T.S. may produce severe sensi- 
tivity reactions. Such patients should 
therefore be given a booster dose of 
tetanus toxoid, | cc. by hypodermic 
injection, not the antitoxin. 

Examination—After the wound 
has been covered, the doctor pro- 
ceeds to examine the hand—notr 
the wound. By so doing, the exact 
damage can be determined with 
great accuracy. 

By testing each joint of each 
finger separately we may find which 
slips of flexor profundus, or flexor 
sublimis, or extensor tendons are 
functioning. If not functioning, we 
must that the tendon has 
been severed or its nerve supply 
destroved Since the long tendons 
have their muscle bellies in the 
forearm, a wound of the hand 
could) not destroy innervation. 
Therefore the tendon proper must 
be damaged. 

Damage to nerves in a hand may 
also be demonstrated surely by ex- 
amining the hand, not the wound. 
The distribution is well 
known to all. An insensitive area 
found over all or part of the me- 
dian or ulnar nerve areas enables 
the examiner to say exactly which 
nerve is damaged, and how much. 
The small muscles in the hand will 
double check the nerve 


assume 


Sensory 


serve to 


lesion, 
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Roentgenograms should be made 
if any suspicion of fracture is en- 
tertained. These are made without 
removing the first-aid dressing and, 
to avoid needless moving of the 
patient, may be made en route to 
the operating room. 

Having determined, by complete 
examination, just what damage has 
been done to deep structures, the 
physician proceeds to plan his cam- 
paign. If the injury is a soft tissue 
wound only, without damage to 
important deep structures, he will 
often assume complete care. If deep 
damage has occurred to tendon or 
nerve he will, in most cases, prefer 
to ask someone who is doing more 
of this sort of surgery to repair the 
damage. Even then, if a delay of 
several hours must ensue before 
special surgery could be instituted, 
he may have to handle the wound 
himself. 

Care of the wound—The care of 
the wound consists of [1] cleans- 
ing, [2] debridement, and [3] cov- 
ering. The same aseptic technic 
must be used as for an operation. 
The physician should be properly 
scrubbed, gowned, capped, masked, 
and gloved to approach the task. 
Assistants and anesthetics, as need- 
ed, should be available. 

Not until the doctor is ready to 
go to work is the first-aid dressing 
removed. An assistant or nurse will 
hold the arm elevated and remove 
the dressing. The doctor then paints 
the skin up to, but not into, the 
wound, using whatever skin prep- 
aration he prefers. Draping is done 
with sterile sheet and towels. The 
surgeon then proceeds to cleanse 
the wound. 
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The wound is washed gently but 
thoroughly for about twenty min- 
utes. A weakened solution of green 
soap and sterile water or sterile 
saline is excellent. White Castile 
soap will serve, or a bland deter- 
gent. Strong chemicals or antisep- 
tics are never placed directly in the 
open wound, since they harm tissue 
cells and impede healing. 

Debridement should be __ per- 
formed in a common-sense fashion. 
Dead, shredded, or devitalized fat, 
fibrous tissue, veins, and = small 
flakes of bone are removed. A 
wide slicing debridement, as in a 
thigh, cannot be done in a hand 
without sacrificing tissue needed 
for repair of nerves or tendons. 

Closing the skin—After patient 
cleansing and adequate debride- 


ment, the wound is closed. All raw 
tissue must be covered with epithe- 


lium to exclude infection and mini- 
mize granulation tissue with ulti- 
mate scar. Usually the edges can 
be approximated with silk or some 
such material. If the defect is so 
great that the edges will not come 
together, it may be possible to re- 
move enough bone and soft tissue 
to permit closure without further 
impairing ultimate function. 

If skin edges cannot be approxi- 
mated even after beveling or re- 
moving tissue, grafting is neces- 
sary. Most general practitioners do 
not undertake grafting. In such 
cases, the wound should be cov- 
ered with sterile dressing and im- 
mediate transportation to a plastic 
surgeon arranged. 

It is good surgery for the gen- 
eral physician to suture the skin 
after treating the hand wound in 
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the full Knowledge that cut tendons 
and nerves are left inside. By so 
doing the wound is protected from 
infection until formal repair of 
deep structures can be arranged. 
The surgeon who sees the patient 
days later may reopen the wound 
without infection, if clean and 
healing by primary union. A de- 
layed primary suture may then be 
done with reasonably good pfos- 
pect of success. 

Dressine—After closure of the 
wound, a pressure dressing is ap- 
plied. Sterile gauze pieces may be 
fluffed up to make a generous layer 
and the whole is bound on with 
firm wrappings of flannelette or 
gauze bandage, so as to exert even, 
gentle pressure over the entire afea, 
well beyond the wound. This dress- 
ing may be left untouched for 
seven to ten days as long as no 
evidence of infection appears. The 
fingers are checked later in the 
day to be sure that circulation has 
not been hampered. 

Position of function—While the 
pressure dressing is being applied, 
the greatest care should be exer- 
cised to maintain the hand in good 
position. Left to himself, the pa- 
tient almost always gets the hands 
into the worst possible position— 
the wrist slightly flexed, the fingers 
extended, and the thumb abduteted 
like a monkey's. In this position 
even a moderate amount of move- 
ment is useless. 

The correct position of function 
is Opposite in every respect: The 
wrist must be extended in cock-up 
position, the fingers in semiflexion, 
and the thumb well around to the 
front but not too close to the hand, 
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so that the tip of the thumb can 
reach the tip of each finger. In 
this even a few 
of motion be useful. 

The must be 
faithful if the 
maintained, The injured hand must 
be rechecked almost daily and the 


readjusted “us 


position degrees 
will 
and 


doctor alert 


position is to be 


splint and bandage 
needed to force the hand to remain 
in correct The patient 
tends to let the hand droop into 


bad position. 


position, 


Elevation—Elevation of the in- 
jured hand is worth while. A hand 
allowed to hang by the side for a 


few hours becomes swollen, bluish, 
putty, painful, and stiff. Many weeks 


may be required to overcome a few 
hours of bad position and swelling. 

While the patient is in bed, the 
hand is kept on a pillow, elevated 
all the time. Some physicians even 
tic the hand up to an intravenous 
Standard. When the patient is up 
and around, the hand is carried well 
Up across the chest in a light sling. 
Every hand ts an 
Consideration 
factors, In- 
injury, 
and the 


fynputations 
individual problem. 
Must be to many 
@luding the nature of the 
the patient’s age and 
type of work he wishes to do. 

Amputation may have 
complished by the accident or the 
surgeon may amputate to remove 
parts not likely to be of further 
the victim. Considerable 


and experience are fe- 


given 
SCA, 


been ac- 


use to 
judgment 
quired to assess permanent damage. 
A badly shattered finger certain to 
become stiff ts removed so 
that prolonged treatment will not 
cause stiffening and func- 
tion of the adjoining digits. 


best 


loss of 
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In performing an amputation, 
the doctor usually goes far enough 
back to operate through reasonably 
healthy tissue capable of good heal- 
ing. The old dictum, “Save all the 
fingers you can,” must be quali- 
tied to read “Save all the function 
you can.” It is much better to am- 
putate just behind the head of a 
phalanx or metacarpal than through 
the joint, so avoiding club ends. 

Hemostasis must be obtained. 
A hematoma under the flaps may 
produce damaging fibrosis. The 
digital nerves will be dissected back 
about '4 in. before being cut, in 
an effort to avoid painful neuro- 
mas. The flaps should be generous 
enough to allow for shrinkage and 
prevent tight stumps. 

In the common. guillotine or 
slice amputation produced by sharp 
machines, the bone is flush with 
the surrounding soft tissue. It is 
usually best to go about '4 in. far- 
ther back and remove enough bone 
flaps can cover the end 
readily. The fat and fibrous tissue 
between skin and bone should be 
beveled to permit flaps to swing 
over nicely and cover the bone with 


so. that 


a good cushion. 

Unless very definite reasons ex- 
ist, the other more elaborate plastic 
procedures such as the Thiersch 
graft from the forearm, or the ped- 
icle graft from the thenar or dorsum 
of the thumb or abdomen are usu- 
ally not worth the extra time and 
stiffness entailed. They often do 
not produce as good an end on the 
stump as hoped for. 

The flexor and extensor tendons 
should not be sutured together 
over the end of the bone. A glance 
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at the structure of the finger and 
an elementary knowledge of the 
principle of levers make clear that 
all tendons are inserted at the base 
of their respective phalanges, not 
at the distal end. Thus a small 
movement of the tendon produces 
a large movement at the tip. If ten- 
dons are sutured over the end they 
become adherent to the end of the 
bone and do not slide; the phalanx 
is then firmly braced on both sides 
and cannot move. 

Bones—Fractures in the hand 
must be reduced perfectly. In other 
parts of the body, such as arm or 
thigh, a position in which the bones 
are half on is acceptable, but in 
the hand we cannot accept even 
1 mm. of variation. Anything short 
of perfect reduction as to angula- 
tion, side slip, or end-on position 
invites interference with extensor 
or flexor tendons and some perma- 
nent stiffness. 

Tongue depressors are not good 
splints because they are straight. 
The position of function must never 
be forgotten. 

Tendons—The details of technic 
employed in suturing cut tendons 
vary from surgeon to surgeon. The 
principles remain, however, un- 
alterable. 

Tendons and nerves should be su- 
tured as soon as possible. The best 
time is right away. The only excuse 
for the much discussed delayed su- 
ture is fear of infection in cases 
which have not been seen by the 
surgeon until some hours have 
elapsed. If both flexor sublimis and 
profundus are severed, the sublimis 
will be removed, giving the sutured 
profundus more room to slide. 


MODERN MEDICINE, September 1, 


TRAUMA SYMPOSIUM 


Tendons should be sutured in 
the correct anatomic arrangement. 
When multiple tendons are sev- 
ered, as in cuts across the wrist, 
patience and a knowledge of anato- 
my are indispensable. 

The suture material must be 
strong enough to withstand the pull 
of muscle in a strong man, even 
in his struggles when coming out 
of the anesthetic. Since the suture 
material must retain strength, ab- 
sorbable sutures are never used. 
Catgut will not only weaken and 
break but excites pronounced cel- 
lular reaction during absorption; 
this reaction terminates as scar tis- 
sue which fixes the tendon firmly, 
causing permanent loss of function. 
Silk or nylon of the appropriate 
strength is perhaps best. Cotton, 
linen, or wire is preferred by some 
surgeons. 

Rest in the correct position of 
function is essential and must be 
maintained until healing is strong 
enough to hold after the splints are 
removed. Rest should not be main- 
tained beyond this period. Most 
surgeons insist on three to four 
weeks. 

Nerves—The hand is one of the 
most satisfactory sites in which to 
perform nerve suture. Accurate re- 
pair is followed by gratifying re- 
covery in a high percentage of 
Cases. 

Once again prompt repair is best. 
The only reason for postponement 
is fear of infection when delay has 
been unavoidable. The more ana- 
tomically perfect the apposition. the 
more complete the recovery. Great 
pains are taken to fit the ends gent- 
lv and perfectly together. 
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Suture material is light because 
the nerve exerts no pull. A_ fine 
silk is most often The tiny 
stitches grasp the nerve sheath only 
and do not penetrate the body of 
the nerve. Interrupted stitches are 
used many are inserted as 
are butt the ends to- 
gether firmly and accurately, but 
gently. The pressure bandage and 
Splint applied later will hold the 
hand so as to avoid pull on the 
reconstituted nerve. 
Rehabhilitation—Care is not com- 
picte unless the doctor plans for 
fehabilitation of the hand and the 
patient. This rehabilitation begins 
even before the first-aid dressing is 


used. 


and as 


needed to 


applicd and continues through the 


entire course. A few words of en- 
couragement and optimism will go 
far to turn the patient’s mental 
attitude in the right direction. 
Rest for a few days will allow 
the reaction of trauma to subside 
and healing to start. Active move- 
Ment is then encouraged. What the 
patient does under his own power 
i$ infinitely more valuable than pas- 
sive Movement carried out by some- 
one else a few minutes each day. 
The position of function must be 


Maintained at all costs. Elevation 
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has also been emphasized. Swelling 
cannot be tolerated. This is at first 
fluid, but soon clots and becomes 
a solid swelling or fibrosis. Edema 
must be eliminated in hours or 
days; otherwise it becomes perma- 
nent. 

The uninjured parts of the hand 
and also the wrist, elbow, and 
shoulder must be watched and in- 
cluded in the active movements. It 
is amazing how much stiffness and 
ache can creep into a_ shoulder 
when an injured hand is carried 
quietly in a sling for a few days. 
Fibrosis is laid down in joint cap- 
sules, tendon sheaths, and all soft 
tissue. 

Physiotherapy and occupational 
therapy are excellent adjuncts to 
the patient’s own efforts, and should 
be enlisted promptly. In the early 
stages they help diminish swelling 
and maintain the tone of the tis- 
sues. 

In later stages they keep the 
patient working faithfully on the 
problem and advancing day by 
day toward ultimate rehabilitation. 
However, the patient must not as- 
sume that the use of these aids 
relieves him of responsibility in his 


recovery. 
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Special Considerations of Joint Injuries 


FRANCIS E. WEST, M.D.* 


University of California Hospital, San Francisco 


IN an orthopedic practice, patients 
are occasionally encountered with 
serious permanent joint disabilities 
which might have been avoided by 
proper early diagnosis and therapy. 

According to folklore, a “sprain 
is worse than a break” and “liga- 
ments do not heal as well as 
bones.” These observations may 
well have arisen from the fact that 
torn ligaments are commonly not 
immobilized, as fractures are, for 
the duration of the healing period. 
Fractures are usually easily de- 
monstrable by gross clinical and 
roentgen signs, but the diagnosis of 
sprains depends upon special meth- 
ods. 

Forced inversion of the foot, re- 
sulting in tearing of the fibers of 
the external lateral ligament, is one 
of the most common joint injuries. 
Moderate to severe swelling with 
local tenderness over the tarsal 
sinus, pain on weight bearing, and 
increased discomfort upon forced 
inversion are consistent findings. 
Routine anteroposterior and lateral 
roentgenograms of the ankle are 
commonly reported negative for 
fracture. This factor alone may 
lead to serious error in diagnosis. 

When a sprain of the ankle ap- 
pears severe in spite of the nega- 
tive routine roentgenogram report, 
further inquiry about the injury is 
indicated. One should ask: Was the 


immediate pain exquisite? Did the 
patient feel something give or 
break? Was the injury accompanied 
by faintness, nausea, or vomiting? 

If these symptoms have occurred 
or if the swelling and ecchymoOsis 
are greater than one would expect 
from a simple sprain, special roent- 
gen studies should be made in the 
anteroposterior view with the ankle 
forcefully inverted. Local 1% no- 
vocain infiltration into the area of 
maximum tenderness, possibly gen- 
eral anesthesia, may be required for 
the procedure. The true injury may 
then be shown—a dislocation of 
the astragalus with complete dis- 
ruption of the external lateral liga- 
ment and, not infrequently, tearing 
of the transverse fibers of the del- 
toid ligament (Fig. 1). This injury, 


Fig. 1. Roentgenogram with forced 
version reveals subluxation of astralgus 
that is recognized with routine 
roentgenograms, 


not 
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may result in 
subluxation of 


if casually treated, 
permanent chronic 
the ankie and major disability. 
Simple strains without severe re- 
laxation of ligaments can be han- 
died by any of many forms of con- 


servative management. When dis- 


ruption of the lateral ligaments ts 
enough to allow a subluxation of 
the astragalus on forced inversion, 


complete immobilization is neces- 
Sitated in a plaster cast for six to 
eight weeks. If instituted early, re- 
covery with healing of the torn lig- 
Aments can be achieved. 


KNEI 

The knee joint is subject to fre- 
Quent trauma. Physicians are com- 
Monly aware of most knee condi- 
tions, and also of the appropriate 
treatment. 

Ligamentous injuries—Common- 
ly, because of pain, local or general 
anesthesia is needed to demonstrate 
the relaxation of the ligament, and 


Anteroposterior view of the 
forced abduction. The fig- 

right reveals the increase 
joint due to relaxation 


Fig. 2. 
knee with 
ure on. the 
in medial 
of the 


spac t 


internal lateral ligament. 


this can be checked by comparing 
roentgenograms of the injured and 
healthy knees (Fig. 2). 

Patellar chondromalacia—C hon- 
dromalacia of the patella is a pri- 
mary fibrillary degeneration of the 
articular cartilage of the patella 
which may occur as a primary dis- 
ease in a young individual, al- 
though more probably as the result 
of unrecognized trauma. 

The history is usually one of 
chronic disability of the knee. 
There is usually pain in the region 
of the patella and transient syno- 
vitis after exercise. The most con- 
stant symptom is crepitus, which 
is often quite audible and can be 
palpated as the patella passes over 
the femoral condyles. Crepitus fre- 
quently begins after direct trauma 
to the knee and is almost a con- 
stant accompaniment to subluxat- 
ing patella. 

The crepitus can best be elicited 
when the supine patient, with thigh 
and knee fully flexed, extends the 
knee actively. Roentgenograms are 
of little value except for differen- 
tial diagnosis (Fig. 3). 

When the symptoms are severe 
enough to interfere seriously with 
normal activities and do not re- 
spond to rest and support, surgery 
is indicated. Adequate exposure to 
evert the patella is used. A chon- 
drectomy, in which the fibrillated 
cartilage is excised, may be done. 
Complete patellectomy should be 
done if the lesion is extensive. 

The pathologic changes are lim- 
ited to the fibrillation of the car- 
tilaginous surface of the patella. 
The underlying bone shows no 
appreciable change. If the disease 
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is of long standing, mirror-like 
changes may appear on the adja- 
cent cartilage of the femoral con- 
dyles. This involved cartilage should 
also be removed. The postoperative 
care consists of immobilization in 
a posterior plaster splint for three 
weeks followed by support for an- 
other three weeks. Quadriceps ex- 
ercise is of utmost importance. 


SHOULDER 


After an injury, shoulder joint 
disorders other than fractures or 
dislocations are frequent. 

Supraspinatus tendinitis—In the 
normal process of abduction and 
rotation of the arm, the anatomy 
of the shoulder predisposes to wear 
and to attenuation of the musculo- 
tendinous cuff and biceps tendon. 
Minor strains may cause an inflam- 
mation of attenuated structures. 

Pain on abduction and rotation 
of the arm is the classical symp- 
tom. The pain usually occurs in the 
arc between 60° and 120° in both 
elevation and abduction. Roentgen- 
Ograms may reveal some calcifi- 
cation in the supraspinatus tendon. 

Local infiltration with 10 to 20 
cc. of 1 novocain may be given 
for treatment. Relief is prompt and 
may be permanent, but frequently 
a transient exacerbation appears 
after a few hours. Roentgen ther- 
apy is frequently quite satisfactory 
for this type of inflammation. If 
calcified deposits are present, sur- 
gical excision is a common and sat- 
isfactory form of treatment. 

Acute subdeltoid bursitis pre- 
sents the same findings, usually in 
a more acute episode, and responds 
to similar forms of treatment— 
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novocain 
rays. 

Rupture of the musculotendinous 
cuff—Partial or complete ruptures 
of the musculotendinous cuff us- 
ually occur in middle-aged work- 
ingmen. The predisposing factors 
are the natural degenerative changes 
in the fibers of the tendon. 

Forced muscular pull against sud- 
den resistance or a fall in which 
the weight is caught on the ouf- 
stretched arm or adducted elbow 
is the frequent precipitating cause. 
Complete rupture of the tendon re- 
sults in an inability to elevate the 
arm in abduction actively, while 
passive abduction can be obtained, 
thus ruling out the possibility of 
adhesions of the joint. 

When a patient has acute pain 
about the shoulder with a history 
of injury which may suggest a tear 


injection or 


roentgen 


Fig. 3. Patellar chondromalacia. Note 
the marked fibrillation of the articular 
cartilage in comparison with the normal 
area above the marker. 
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supraspinatus attach- 
novocain infiltrated 


ing of the 
ment, local 1% 
about the greater tuberosity of the 
humerus to alleviate the acute pain 
will enable the examiner to deter- 
mine whefher active powers of ab- 
duction remain. If, with the anes- 
thesia, the patient is able to elevate 
the arm up to 90°, one can feel sat- 
isfied that the damage to the mus- 
Culotendinous cuff is not severe 
enough to necessitate operative re- 
pair. If, however, the patient is un- 
able to elevate the arm beyond 30 
to 40°, the tear of the musculo- 
tendinous cuff is probably 
Enough to necessimte surgical ex- 
ploration. 

Sling support with the arm at the 
Side is not usually effective, pre- 
disposes to periarticular adhesions 
Which limit all shoulder motions se- 
Verely, and results in greatly in- 
creased technical difficulty in later 
sUrgical repair, if such becomes 
m@cessary. However, most partial 
téars will heal under conservative 
Management of rest and immobili- 
Zation of the arm in a spica cast or 
am abduction splint in 90° of ab- 
duction and 60° of external 
tion, with an exercise program from 
this position as pain and discomfort 
subside. 

In cases of 
when 


severe 


rota- 


tear or 
fails, 


complete 
treatment 
Operative repair is indicated. It is 
advisable to excise the outer por- 
tion of the acromion and sever the 
coracoacromial ligament to obtain 


conservative 


more adequate clearance to the 

head of the humerus. 
Periarthritis—Capsulitis, chronic 

adhesive subdeltoid and 


periarthritis are terms used to de- 


bursitis, 
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scribe a condition usuaily charac- 
terized by pain in the shoulder re- 
gion, frequently radiating down the 
arm, which leads to progressive loss 
of scapulohumeral motion. This 
process is often precipitated by 
slight strains about the shoulder and 
is Most common in women over 40 
years of age. 

The earliest findings are limita- 
tions of abduction and external ro- 
tation, chiefly because of muscle 
spasm, closely followed by loss of 
motions from  pericapsular adhe- 
sions. Finally, frozen shoulder de- 
velops. This condition is of impor- 
tance because of the prognosis. 

The roentgen picture is usually 
negative except in the later stage 
when some moderate spotty decal- 
cification of the humeral head is 
seen. The diagnosis is achieved by 
the history of pain, especially severe 
at night, the progressive limitations 
of motion, absence of definite local 
findings, and the presence of re- 
strictions of scapulohumeral mo- 
tion on passive tests. 

In early stages, the frequent er- 
rors in diagnosis include subdeltoid 
bursitis, neuritis, and cervical radic- 
ulitis and = arthritis. Periarthritis 
does not respond to novocain in- 
jections or roentgen therapy, as do 
acute bursitis and tendinitis, and 
such treatment is useless. 

In the early acute phases, ade- 
quate sedation for pain, mild local 
heat, and active and gentle passive 
assisted stretching exercises at 
daily intervals are used. Active ma- 
nipulation or excessively painful 
passive manipulations are definite- 
ly contraindicated. 

In the chronic stage with a fro- 
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zen shoulder, after the acute pain- 
ful stage has passed, manipulation 
under anesthesia can be employed, 
but only with great caution and on 
repeated multiple attempts. Only 
one group of adnesions is broken 
at each manipulation. The manipu- 
lations are done with the patient in 
the prone position. An assistant ex- 
erts a firm grip on the lateral border 
of the scapula to render the ma- 
neuver effective at the scapulohu- 
meral joint, while the operator 
takes a short grip on the upper arm 
to reduce the possibility of a frac- 
ture of the surgical neck of the 
humerus. All maneuvers must be 
followed by daily active exercises. 

The patient should be told that 
the disease is chronic and that re- 
covery is always slow. Perseverance 
with the active exercise program is 
necessary. The prognosis, fortunate- 


ly, is good for ultimate recovery in 
spite of slow progress. 


POSTTRAUMATIC VASODYSTROPHY 


We cannot conclude any discus- 
sion On joint injuries without men- 
tioning one of the most serious 
complications. With unfortunate 
frequency after some rather trivial 
trauma to the hand, wrist, foot, or 
ankle, and occasionally to the shoul- 
der, a serious course of events may 
develop. 

Within a few days or weeks after 
a rather simple injury, such as a 
sprain or Colles’ fracture, the pa- 
tient may complain of an undue and 
frequently unexplained amount of 
pain. Associated with this com- 
plaint are swelling and gradual 
atrophy of the subcutaneous tissue 
with trophic changes in the skin. In 
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cases involving the hand, the fin- 
gers tend to contract in flexion and 
the palmar fascia rapidly becomes 
adherent to the skin, not unlike an 
early Dupuytren’s contracture. All 
the involved joints rapidly become 
stiff and painful on motion. 

This peculiar reaction is the 
most common in emotionally un- 
stable individuals who tend to have 
low pain thresholds. Roentgeno- 
grams made during the process fre- 
quently reveal spotty decalcifica- 
tion of the bones. In severe acute 
cases, the process is called Sudeck’s 
atrophy. The condition may ap- 
pear in all degrees of severity and 
is best described as a posttraumati¢ 
vasodystrophy. 

Early recognition is not only an 
aid to treatment but of great value 
in prognosis, as recovery may take 
eighteen to twenty-four months and 
some possibility of permanent disa- 
bility exists. 

With early recognition, avoid- 
ance of constricting casts or band- 
ages, elevation of the affected part, 
and support of the joints in a func- 
tional position are the important 
considerations. Relaxing vasomotor 
medications, such as Priscoline or 
Etamon, may be of some value 
when used early. Lumbar sympa- 
thetic or stellate ganglion blocks 
with novocain in the earlier stages 
have been of value; occasionally, 
sympathectomy is used as having a 
more permanent effect on the sym- 
pathetic vasospasm, particularly if 
the results from the blocks are good. 
In all cases, long periods of physi- 
cal therapeutic rehabilitation are 
needed after the acute phase of the 
process has subsided. 
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Soft Tissue Injuries of Lower Limbs 


T. B. QUIGLEY, M.D.” 


Harvard University, Boston 


CLOSED trauma of the ligaments, 
muscles, and tendons in the lower 
extremity falls into three groups: 
contusions, sprains, and strains. A 
contusion is an injury of soft tissues 
from direct violence, usually in the 
presence of intact bone and skin. 
A sprain is generally considered to 
be a rupture or avulsion of a liga- 
ment, partial or complete. A strain 
is a similar traumatic separation of 
muscle or tendon fiber. 

From the point of view of pa- 
thology, the natural history of con- 
fusions, sprains, and strains is bas- 
ically the same. A hematoma forms 
at the point of injury as a result of 
bleeding from = arterioles. Within 
hours the hematoma is invaded by 
Phagocytes and fibroblasts, devita- 
lized gradually carried 
away, and repair is effected by scar. 

This concept has been developed 
largely by inference but is support- 
ed by some experimental studies 
and occasional opportunities for di- 
fect surgical observation. The time 
required for this process varies nat- 
urally with the degree of injury and 
the age and health of the tissues. 
conditions, divided 


tissue 1S 


Under ideal 
tendons can be demonstrated to in- 
crease in tensile strength after an in- 
jury at a predictable rate which can 
be expressed almost as a logarith- 
mic curve. 


*Senior 


Surgery, Harvard Medical School, Boston 


Treatment is based on this un- 
derstanding of the natural processes 
of healing. The progressive increase 
in tensile strength of an injured 
muscle, tendon, or ligament must 
not be interrupted by too early ac- 
tive motion but, at the same time, 
atrophy must be prevented as much 
as possible. A middle course must 
be steered between motion and im- 
mobilization. 

Neglect of a soundly based, ra- 
tional plan of therapy can result in 
permanent disability from = appar- 
ently minor injury. 

Four general principles apply in 
the immediate treatment of all con- 
tusions, strains, and sprains. These 
are: [1] Cold will constrict the ar- 
teriolar bed and diminish hemato- 
ma formation. [2] Compression 
checks active bleeding in the in- 
jured tissues and disseminates he- 
matomas already formed. When 
compression is used, absorption of 
dispersed hematomas will be more 
rapid and the resulting scar will be 
a thin and pliable one rather than 
a massive (Fig. 1). [3] Elevation 
of the injured part will decrease 
edema formation by simple hydro- 
statics. [4] Rest usually is imposed 
naturally by pain; obviously, the 
more a recent injury is aggravated, 
the greater will be the disability in 
both time and degree. 


Associate in Surgery, Peter Bent Brigham Hospital; Assistant Clinical Professor of 
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The sooner after a contusion, 
Strain, Or sprain that these princi- 
ples are applied the better. After a 
few hours, cold is of little value 
but compression and elevation are 
useful for several days. If the pa- 
tient is aged or has peripheral vas- 
cular disease, cold and compression 
must be used with care, if at all. 

When danger of further bleeding 
in the damaged tissues has passed, 
in twenty-four to forty-eight hours 
after injury, heat rather than cold 
is used to dilate peripheral blood 
vessels and thus speed the absorp- 
tion of waste products at the site 
of injury. Massage has a place at 


Ligament sprain 





Ligament 
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this point, and careful, guided ex- 
ercise within the limits imposed by 
pain is of the greatest value. Each 
case must be studied carefully with 
regard to the time at which immo- 
bilization or rest ceases to aid the 
natural processes of healing and 
becomes an impediment. 
Occasionally, in severe injuries 
of muscle, tendon, and ligament, a 
fifth principle applies, the surgical 
restoration of continuity by direct 
open reconstruction. Such operas 
tive procedures at times are best 
done immediately after the injury, 
particularly when abrasions of the 
overlying skin are present which 


Effect of compression 





Sponge rubber 


Fig. 1. 
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Effect of compression on typical ligament sprain 
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may become a source of sepsis. 
More often, surgery is deferred for 
a few days until the patient has re- 
covered from the immediate effects 
of the injury. 

No two injuries and no two pa- 
tients are alike and the following 
principles must be modified to fit 
the particular injury. At the same 
time, general application can be de- 
scribed for certain common. in- 
juries: 

Sprain of the ankle—An ankle 
sprain is a partial and at times 
complete tear or avulsion of the 
tibiofibular, lateral collateral (cal- 
caneofibular and talofibular), or 
medial collateral (deltoid)  liga- 
ments or combinations of these 
ligaments. 

Fracture 


must be ruled out in 


Fig. 2. Sponge rubber and elastic 
cotton bandage applied. Beveled 
aperture cut in rubber prevents ex- 


cessive pressure on malleolus. 
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Fig. 3. Widened joint mortise with 
fracture in distal fibula. Note wide 
space between astragalus and medial 
malleolus. 


the great majority of ankle sprains. 
This can be accomplished with cer- 
tainty only by roentgenograms. It 
is better to make 50 “negative” 
films than to miss 1 potentially dis- 
abling fracture. 

When a patient is seen imme- 
diately or within a few hours after 
ankle sprain, little can be accom- 
plished by way of precise diagnosis. 
It is sufficient to rule out bone in- 
jury by roentgenograms and to es- 
tablish which side of the ankle is 
principally involved. A sponge rub- 
ber compression dressing of the 
type known commercially as “Tan 
open cell sponge” can be applied 
(Fig. 2). When this is compressed 
to half its thickness, a pressure of 
40 to 60 gm. per square centimeter 
of skin is produced. The limb is 
then immersed in ice-cold water. 
After twenty to thirty minutes in 
the cold bath, the compression 
dressing is replaced and the patient 
is advised to elevate the ankle 
above the level of the heart as 
much as possible during the next 
twenty-four hours. 
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Crutches of the proper 
length are provided. Most 
patients need some instruc- 
tion in crutch walking. The 
most important point is 
the avoidance of weight 
bearing on the axillae. 
Brachial plexus injury pro- 
ducing “crutch palsy” of 
several months duration is 
not uncommon. 

The next day, after re- 
moval of the compression 
dressing, the particular 
ligaments injured and the degree of 
involvement can be determined and 
graded with considerable accuracy 
by palpation and gentle manipula- 
tion. A grade I sprain is the least 
degree of injury to a ligament which 
can be classified as a sprain. Grade 
IV is complete rupture of the liga- 
ment involved. Most sprains fall into 
groups II and III. Such grading is 
of considerable prognostic signifi- 
cance. For example, a college foot- 
ball player with a grade II sprain 
of the anterior tibiofibular ligament, 
seen immediately after injury and 
treated as outlined, will be ready 
to resume sport in eight to nine 
days. A similar sprain in a middle- 
aged saleswoman will take longer 
to heal. 

When the likelihood of further 
bleeding at the site of the injury 
has passed, that is, after twenty-four 
to forty-eight hours, cold can be 
replaced by heat. This can conven- 
iently be applied with hot towels 
or hot baths such as the whirlpool 
bath. Diathermy should never be 
used on injured joints since effusion 
very often follows and disability 
can be prolonged. Gentle centrip- 
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etal massage of the effleu- 
rage type is valuable at 
this point in promoting 
blood and lymphatic flow. 
Weight bearing should not 
be permitted until possible 
without pain. 

When the _ history is 
one of considerable twist- 
ing violence as in skiing 
and automobile accidents, 
and when tenderness over 
the involved ligaments is 
marked, the possibility of 
grade IV sprain or complete rup- 
ture must not be forgotten. The 
most frequently completely rup- 
tured ligament system in the ankle 
is that binding the tibia and fibula 
together. When this is avulsed, the 
joint mortise usually is widened 
(Fig. 3). There is often an associat- 
ed fracture of the fibula, but this is 
of much less potential consequence 
than the ligament injury. It is im- 
portant to treat the widening of the 
mortise, otherwise an unstable joint 
and subsequent traumatic arthritis 
are likely to occur. 

Therapy ideally consists of open 
reduction and bolting or screwing 
(Fig. 4) the fibula to the tibia for 
three to four months. The widened 
joint mortise can be treated by 
immobilization in snug plaster but 
such immobilization bears a_ risk 
of pressure sores and recurrence 
of the widening as edema _ sub- 
sides. Also, immobilization in 
plaster produces atrophy of the 
leg musculature and _ stiffness of 
the joint. 

The medial and lateral collater- 
al ligament systems can also be 
completely ruptured in violent tor- 
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sion Such rupture is us- 
ually associated with rupture of 
the tibiofibular ligaments. Here 
again, surgical exposure and res- 
toration of continuity is the best 
treatment and is essential when 
the torn ligaments have become 
infolded into the joint. 

There is no objection to immo- 
bilization in a light plaster boot in 
addition to a compression dressing 
for certain severe grade II and 
grade III ligament injuries. The 
patient will be grateful for the re- 
lief of pain thus afforded. This 
immobilization must not be con- 
tinued for more than a few days 
if atrophy is to be avoided. 

Procaine infiltration has been ad- 
vocated by many in the past ten 
to fifteen years in the treatment of 
ankle. It not 
formation and 


injuries. 


sprains of the does 
promote fibroblast 
the removal of the protective as- 
pect of pain may well allow the 
injury to become more severe. The 
use of procaine is based on a con- 
cept of Leriche and his school that 
change in vascular tone 1s followed 
by edema and pain which in turn 
produce further change. The theory 
is that if this vicious circle can be 
broken, complete relief of pain and 
restoration of function will follow. 
This concept applies and procaine 
infiltration is indicated only in oc- 
casional grade I sprains in which 
the degree of pain is obviously far 


greater than the degree of ligament 


damage. 
Sprain of 
of the 
diagnosis can be 
without 
should include 


the knee—As in 
ankle, no accurate 
made for knee 
roentgenograms. 


Sprains 


sprains 


These anteroposte- 
i 
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rior, lateral, and tunnel views. Par- 
ticular attention should be paid to 
the tibial spines, avulsion of the 
tips of which can easily be over- 
looked. Examination should in- 
clude determination of effusion 
and laxity in the medial collateral, 
lateral collateral, and cruciate lig- 
aments (Fig. 5). 

Lateral and medial laxity is de- 
termined by manipulation of the 
fully extended tibia on the femur 
with the examiner's left hand sup- 
porting the condyles of the femur 
and his right hand at the ankle or 
heel. Laxity of 15° or more, com- 
pared with the opposite uninjured 
knee, together with doughy edema 
of the anterior and lateral aspects 
of the joint without the characteris- 
tic demarcated sensation of fluid 
within the joint, is very strong evi- 
dence in favor of complete rupture 
of the medial or collateral ligament 
and severe sprain of the anterior 
cruciate ligament. 

If these two signs are present, 
further examination under general 
anesthesia should be done within 
a few days and = anteroposterior 
roentgenograms be made with the 
joint in normal full extension and 
at the limit of abduction or ad- 
duction as the may be. If, 
under these circumstances, the tib- 
ial plateau tilts more than 15° to 
20°, exposure and repair of the in- 
jured collateral ligament should be 
done without delay. Conservative 
treatment of knee injuries of this 
degree is not as satisfactory as pre- 
cise surgical restoration. 

The compression dressing for 
ligament injuries of less than grade 
IV severity in the knee consists of 


case 
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Fig. 5. BASIC STEPS IN EXAMINATION OF THE KNEE 


The subject is supine and completely relaxed. All steps are first done 
on the uninjured leg. 

A] Inspection and determination of extension. 

B| Determination of active and passive flexion not carried beyond the 
point of pain. 

C] Palpation for fluid. Pressure on the suprapatellar pouch drives 
small quantities of fluid downward. The right index finger is shown 
about to compress the anterolateral aspect of the joint, producing a 
fluid wave palpable by the thumbs and left hand. 

D| Determination of muscle atrophy. The circumference of the thighs 
is measured at the same level. 

E] Determination of cruciate ligament laxity. The knee is flexed at 
90°. The examiner's forearm presses firmly against the lower tibia while 
both hands grasp the leg, manipulating it in the sagittal plane. 

F| Determination of collateral ligament laxity. One of the examiner’s 
hands rests on the table and grasps the femoral condyles. The other grasps 
the ankle and manipulates the extended knee in the coronal plane. 
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sponge rubber applied by 
elastic cotton bandages to 
the anterior, medial, and 
lateral aspects of the joint 
with an aperture cut in 
the rubber for the patella. 
A sponge rubber compres- 
sion dressing for the knee 
is illustrated in Figure 6. 
A beveled aperture has 
been cut for the patella 
and infrapatellar tendon. 

If such a dressing is ap- 
plied immediately after an 
injury and the other prin- 
ciples of cold, elevation, 
and rest are observed, a 
significant effusion rarely 
occurs. Apparently, this 
dressing creates an intraar- 
ticular compression greater 
than the filtration pressure of syn- 
ovial effusion. Such dressings must 
be applied with caution, if at all, in 
individuals over 35 and in patients 
with any evidence of peripheral 
vascular disease. 

When effusion is so 
the patella is lifted, aspiration 
should be performed. Though a 
simple procedure, this should 
never be done casually in an of- 
fice or home but only after the 
same preparation and safeguards 
have been observed as for an 
arthrotomy. 

Fractures of the tibial plateau 
without displacement often present 
a difficult problem in differential 
diagnosis. These may not be seen 
in ordinary roentgen views. The 
presence of droplets of marrow 
fat in aspirated fluid is a valuable 
clue. 

As in ankle sprains, heat in the 


great that 
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Figure 6 


form of hot baths can be 
instituted twenty-four to 
forty-eight hours after in- 
jury. Quadriceps exercises, 
first of the “setting” type 
and, later, when pain is 
subsiding, of the progres- 
sive resistance type, are 
extremely important. The 
immobilization of ligament 
sprains of the knee in plas- 
ter has little to commend 
it. Atrophy, particularly 
of the vastus medialis, is 
almost certain to occur 
and may require months 
of vigorous, progressive 


resistance exercise to over- 
come. Crutches should be 
used until weight can be 
borne without pain. 
Even in the young and healthy, 
knee ligament sprains do not heal 


rapidly. In college football players 
three weeks is the minimum pe- 
riod of treatment before play can 
be resumed after a player has sus- 
tained a sprain of grade II severity. 

The differential diagnosis be- 
tween internal derangement and 
ligament sprain is a frequent prob- 
lem in knee injuries. Conservatism 
is the keynote. Most internal de- 
rangements are accompan:ed by 
some ligament sprain and it is well 
to wait until the sprain is healed 
before a definite diagnosis is es- 
tablished and arthrotomy recom- 
mended. 

Only a deranged knee which is 
irreducibly locked and has little 
associated sprain should be operat- 
ed upon promptly. 

Valuable clues in establishing 
the diagnosis of internal derange- 
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ment are obtained from the his- 
tory, which is usually one of ab- 
duction and external rotation of 
the tibia on the femur, from the 
localization of pain to the medial 
or lateral side of the joint, and 
from roentgenograms, which should 
always be made to rule out osteo- 
chondritis dissecans and other bone 
abnormality. 

Hamstring spasm can simulate a 
locked knee but this condition can 
usually be relaxed by means of 
gentle physical therapy. 

It is wisest not to remove an 
injured meniscus after the first in- 
jury but to await further symp- 
toms. A test of function such as 
an obstacle course on rough ground 
may be of help in forcing the issue 
in certain cases. 

Once the operation has been de- 
termined upon, a program of quad- 


riceps setting and progressive re- 


sistance exercise should be insti- 
tuted until the quadriceps and the 
hamstring muscles have reached the 
maximum development that is pos- 
sible in the presence of the derange- 
ment. 

Immediately after operation, ex- 
ercises should be resumed and con- 
tinued until muscle power in both 
the extremities is equal and nor- 
mal. 

The operative treatment of in- 
ternal derangement of the knee is 
not to be undertaken lightly. Spe- 
cial instruments, experience, and 
skill are required for good func- 
tional results. 

Muscle rupture in the calf— 
Rupture of the plantaris muscle, 
usually at the point of attachment 
of the long tendon to the short 
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muscle belly in the upper calf, oc- 
curs most often in vigorous men 
in the third, fourth, and fifth dec- 
ades of life. The usual history is 
that of a sudden severe pain while 
the subject is playing tennis or 
handball. 

The pain is often compared with 
the sensation of a bullet striking the 
calf. Tenderness occurs across the 
midportion of the bulge of the 
calf musculature and the circum- 
ference of the calf is slightly great- 
er than that of the normal oppo- 
site side. Plantar flexion of the 
foot is normal in power but pain- 
ful. 

Treatment consists of the appli- 
cation of the principles of cold, 
compression, rest, and elevation 
as dictated by the severity of the 
patient's symptoms and signs. Of- 
ten no more than a piece of felt 
beneath the heel to relax tension 
on the calf musculature and an 
Ace bandage will be required for 
treatment. 

In others, crutches and a few 
days of bed rest will be found nec- 
essary. 

Thrombophlebitis occurs in the 
involved extremity in an appreciable 
number of patients with this in- 
jury. Progressive edema, pain, and 
tenderness despite adequate treat- 
ment are indications for heparini- 
zation and possible femoral vein 
ligation. 

Eventual disability from the rup- 
ture itself does not occur, since 
the muscle serves no useful purpose 
in man. 

The same forces in the same age 
group can produce varying degrees 
of strain of the gastrocnemius in 
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the lower calf at the 
musculotendinous junc- 
tion. The same. treat- 
ment is indicated. 

Complete rupture is 
not an uncommon 
currence and requires 
prompt precise surgical 
restoration and immo- 
bilization with the foot 
plantar-flexed and the 
knee flexed for several 
weeks. Despite this pro- 
longed immobilization, 
results are as a rule very 
good. Minor trauma 
producing rupture of a 
muscle or tendon should 
raise the question of syphilis. 

Contusion of thigh—Blows on 
the thigh are common in athletes 
indulging in any contact sport such 
as football or hockey, and the re- 
$ults are Known in athletic circles as 
Charleyhorse. Treatment follows the 
principles outlined, but comores- 
Sion is difficult to achieve because 
Of the large muscle mass that is 
involved. 

Short-wave diathermy is the 
Only modality which will deliver 
heat to the depths of an injured 
quadriceps or hamstring muscle. 
Massage must be gentle lest the 
healing contusion become irritated. 
Aspiration of hematomas in the 
thigh musculature is not rewarding 
except in| most unusual circum- 
Stances since the blood at the site 
of an injury apparently clots very 


OCc- 


rapidly. 


1X 


Figure 7 
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Ordinarily in the 
course of events, if the 
proper treatment is fol- 
lowed, normal function 
should follow a grade 
If contusion of the 
thigh musculature in a 
young man in two or 
three weeks. If swell- 
ing, tenderness, and 
limitation of muscle 
function persist, my- 
ositis ossificans  trau- 
matica should be sus- 
pected. This can first 
be seen in roentgeno- 


grams made with a soft 
tissue technic as a fluffy 
calcific deposit three to four weeks 
after the injury has occurred. No 
change in therapy is indicated, but 
disability will be prolonged. Even- 
tual function is almost invariably 


normal. Sometimes the roentgen 
shadow of myositis ossificans (Fig. 
7) can be confused with that of 
bone tumor, but the diagnosis can 
always be established by an ade- 
quate history of trauma. Ooerative 
removal of the calcific mass is al- 
most never necessary and under no 
circumstances should be attempted 
within a year or two of the injury 
lest further calcific deposit occur. 
In Figure 7 is shown a case of ma- 
ture myositis oOssificans traumatica 
several months after a blow on the 
anterior aspect of the thigh. The 
patient is a young athlete who has 
no symptoms. Function of the ex- 
tremity is normal. 
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Amputation in Acute Trauma 


FRANCIS M. MC KEEVER, M.D.* 
University of Southern California, Los Angeles 


GANGRENE caused by occlusive 
vascular disease is usually slow in 
Onset and the surgeon’s judgment 
is not taxed in reaching a decision 
to amputate. However, after abrupt 
interruption of the blood supply 
to a limb by acute trauma, poten- 
tial gangrene causes great concern. 

The surgeon who first treats a 
mangled extremity must decide 
whether to amputate or attempt re- 
construction. Under such circum- 
stances the greatest conservatism 
should be exercised. 

The indications for amputation 
after an acute injury are [1] poten- 
tial gangrene from abrupt inter- 
ruption of the blood supply and 
[2] irreparable damage to multiple 
structures in the presence of an ad- 
equate vascular state. Extensive 
simultaneous damage to bone, 
joint, muscle, tendon, and nerve 
may make the reconstruction of an 
extremity to any functional state a 
surgical impossibility, even if the 
blood supply is adequate. This 
combination of trauma is most 
often seen in a finger and this indi- 
cation applies only to digits. 

Immediate amputation of a ma- 
jor extremity should be done only 
when absolutely all blood sunply to 
the part distal to the site of injury 
can be definitely demonstrated to 
be severed. If any doubt exists, an 
attempt should be made to salvage 


the extremity. Amputation can al- 
ways be done days or weeks later, 
and the recovery of an extremity 
that appears hopelessly damaged is 
at times surprisingly good. 

Type of amputation—When the 
trauma is sufficient to indicate ames 
putation, the surgeon must decide 
what type to use. The choice lies 
between [1] open amputation and 
[2] closed amputation at the site 
of election. The choice is deter- 
mined by the probability of infec 
tion. If there is any probability of 
infection, open amputation should 
be done. 

The principal factors in reaching 
this decision are [1] the circum- 
stances of the injury and [2] the 
interval of time between the injury 
and the institution of treatment. 
An individual with a severely com- 
minuted compound fracture and 
complete severance of blood supply 
from an accident on a country 
road, arriving for treatment six- 
teen hours later, obviously is no 
candidate for a closed amputation 
because of the high probability of 
infection. Any procedure but open 
amputation to permit drainage 
would be improper. On the other 
hand, a patient who receives a 
sharply incised wound from clean 
machinery, with complete blood 
vessel severance, and who reaches 


medical care in the first hour or 


* Associate Professor of Orthopedic Surgery, University of Southern California, Los Angeles. 
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Operative Technic 


two, runs very little chance of in- 
fection and may be much 
time by a closed amputation. 

This basic surgical principle has 
not been abrogated by the array of 
antibiotics available, and no drug 


saved 
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Technic of open circular amputation 


can compensate for poor surgical 
judgment. In any case of doubt, the 
patient should be given the benefit 
of the safety of an open amputa- 
tion. 
There two types of 


are open 
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amputation: [1] the open circular 
and [2] the open flap. 

The open circular (guillotine is 
a poor term) amputation is a two- 
Stage procedure. The first phase 
entails removal of the damaged 
part of the extremity. A second op- 
eration, consisting of closed re- 
amputation at the site of election 
or a plastic closure of the stump 
resulting from the open circular 
amputation, will be necessary at a 
later date. 

Technic of open circular ampu- 
tation—To perform an open circu- 
lar amputation (Figs. 1 and 2), a 
circular incision is made through 
the skin at the lowest level compati- 
ble with viable tissue. The incision 
need not always be transverse to the 
long axis of the extremity. If neces- 
sary to preserve skin length, the in- 
cision may be diagonal to the long 


axis of the extremity or may be 
racquet shaped. 

The skin is allowed to retract and 
the fascia is cut in a circular man- 
ner at the level to which the skin 
has retracted. The superficial layer 


of muscle is then incised at the 
margin of the fascia and allowed 
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to retract. The deeper muscles are 
incised at the line to which the 
superficial muscles have retracted 
and are allowed to retract. Next the 
periosteum is cleanly incised in a 
circular manner at the level of 
deep muscle retraction and the 
bone is sawn through at this level. 

The nerves are cut short and per- 
mitted to retract into fascial planes. 
Large nerves are transfixed and 
ligated immediately proximal to the 
point of section to prevent bleed- 
ing from their artery. Large vessels 
are transfixed and ligated, and 
smaller vessels are tied with plain 
catgut. 

The complete cross section of 
the extremity is left open. In this 
operation, the leg is not “chopped 
off’ as with a cleaver. The open 
circular amputation correctly ex- 
ecuted produces a potentially in- 
verted cone when traction is ap- 
plied to the skin. No flaps are left 
to interfere with drainage or trap 
infection. 

Postoperative care of open cir- 
cular amputation—Consistent and 
meticulous postoperative care is of 
greatest importance to the success 


Skin incision of open circular amputation 
modified to remove infected fibula and 
save tibia in below~knee amputation 


> 


WRAY! 
WES xe 
SS Se oS Ay 
- — 
-_ 


From Cole, W. H., Operative Technic in General Surgery 


Crofts, Inc. 


Fig. 2. 
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Modified open circular amputation 
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Fig. 3. Postoperative care of circular amputation 


Of an open circular amputation the operation, the potentialities of 
(Fig. 3). Continuous skin traction the concave cross section of the 
is absolutely essential. It must be extremity are fully developed. The 
applied before the patient leaves skin, because of elasticity, is grad- 
the operating table and be main- — ually pulled down over the muscles, 
tained continuously. the bone end becomes covered by 
Traction is easily effected by ap- granulation tissue, and the skin 
plying a suitable length of sterile margin is closed by scar contrac- 
Stockinette over the stump from ture, 
the level of the lowest remaining When skin traction is not con- 
joint and projecting 12 in. below © stantly applied, the potentially con- 
the end of the stump. Traction is cave cross section of the leg be- 
applied by folding up the over- comes a greatly exaggerated con- 
hanging length of stockinette and vex cross section, with 2 to 3 in. 
cinching a cord about it. Weights of uncovered bone protruding and 
are then hung from the cord over a large collar of granulation tissue 
a pulley. To change dressings, the intervening between the constantly 
traction can be temporarily re- retracting skin margin and_ the 
leased and the stockinette rolled bone end. Such a neglected stump 
back over the end of the stump. necessitates reamputation at a 
When traction is maintained con- higher site with unwarranted sac- 
tinuously from the completion of — rifice of ultimate length. 
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Closure of open circular ampu- 
tation—The second stage in pre- 
paring the open amputation for a 
prosthesis consists of covering the 
end of the bone by healthy pliable 
skin with good circulation and 
normal sensation. The stump is 
usually ready for closure six to 
eight weeks after the initial ampu- 
tation. 

Ideally, the bone end should be 
scarred over and no drainage be 
present at the time of plastic clo- 
sure. However, even though a 
small area of granulation tissue 
persists, the tissues will tolerate 
surgical closure if the skin mar- 
gins are not red or edematous. Be- 
fore closure is attempted roentgen- 
ograms of the bone end should be 
obtained to determine whether se- 


CO Incision for é 
excising terminal 
scar to good skin 
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scar without . 
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questration is occurring. If so, clo- 
sure should be delayed until a 
reasonable period after removal of 
the sequestrum. 

The technic of plastic closure is 
simple (Fig. 4). The cicatrix at the 
stump end is excised to healthy 
skin, without opening muscle 
planes. If the scar is adherent to 
the bone margin, a thin wafer of 
bone may also be removed. The 
healthy skin is then undermined in 
the subcutaneous plane to obtain 
enough slack to effect closure of 
the margins without tension. The 
margins are then closed over the 
bone end with interrupted sutures. 
Again postoperative traction may 
be valuable to relieve tension. 

If the stump is too long, a for- 
mal closed amputation should be 
C Removal of 


&) - scar and wofer *, 
of bone en bloc 


\ 
\ 


a 











@€ &xcised terminal scar 


attached to wofer of bone * 


O Proximal subcutaneous 
mobilization of skin 


\ 
NW aiislal ' 
f Normal skin edges 
opproximated 


From Cole, W. H., Operative Technic in General Surgery. Courtesy of Appleton-Century- 


Crofts, Inc. 


Fig. 4. 
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done at the most suitable site for a 
prosthesis. 

Open flap type of amputation— 
The open flap type of amputation is 
most applicable to an extremity in 
which one bone is centered in a 
mass Of muscle with an even dis- 


y, y 


POOFI 
4 3 


tribution of the muscle mass on 
all sides, such as the thigh or the 
arm (Fig. 5). Open amputations 
through the hip or shoulder should, 
if possible, be open flap amputa- 
tions. Traction cannot be success- 
fully applied close to the torso. 


~ 
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pe — 
el 


QO Skin incision 
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Open flap amputation and closure 


MODERN MEDICINE, September 1, 1952 





Duckbill flaps of skin, fascia, and 
muscle are cut en bloc; muscle is 
cut on a diagonal progressively 
more proximal than skin. Fascial 
planes are not opened. Bone is sec- 
tioned transversely to the long axis. 

The flaps are drained open, be- 
ing approximated loosely with a 
few slack sutures over petrolatum 
gauze for drainage. In absence of 
infection, flaps are permitted to 
fall together or early secondary 
closure is done. At any sign of sep- 
sis the flaps must be widely opened. 

The stump resulting from a 
successful open flap amputation is 
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forearm amputation 


Arm amputation sites 
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Fig. 7. Leg amputation sites 


often a poor one, with redundant 
muscle, unsuitable for good use of 
a prosthesis. This type of open op- 
eration does not always do away 
with need for a second operation. 
Additional risk of complications as 
compared to the open circular type 
must be carefully weighed. 

Sites for closed amputations— 
The ideal amputation sites in both 
the upper and the lower extremities 
are the best functioning levels 
for which a satisfactory prosthesis 
is available (Figs. 6 and 7). Cer- 
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tain levels of amputation, even 
though length is preserved, do not 
tolerate a prosthesis well. 

Errors in the selection of the 
best site for amputation are most 
often made when a portion of the 
foot is removed. The surgeon is in- 
clined to save all possible, without 
regard to skin coverage, function, 
and suitable stump for prosthesis. 

In removal of toes, a single small 
toe should never be saved; it is in 
the way and has no functional val- 
ue. If the great toe and 3 others 
must be removed, all toes should be 
excised. However, the great toe 
should always be preserved when 
possible, even though all other toes 
must be sacrificed, because of the 
value for walking and take off. 

The only satisfactory amputa- 
tion through the foot is the trans- 
metatarsal. The anterior tibial, 
posterior tibial, and peroneal mus- 
cles do not lose the normal attach- 
ments to the tarsus. Consequently, 
the stump is under good muscle 
control, is well balanced, and does 
not go into a fixed deformity. The 
stump requires only a rubber or 
plastic filler in the shoe. 

Any amputation proximal to the 
Site of insertion of the muscles 
which dorsiflex the foot leaves a 
stump in which the muscle balance 
is destroyed. Such a stump gradu- 
ally goes into a fixed equinus and 
varus deformity because of lack of 
opposition to the strong posterior 
calf muscles. For this reason, the 
classical Lisfranc or Chopart am- 
putation is not satisfactory. The 
Lisfranc or Chopart stump goes in- 
to fixed eauinus, and painful cal- 
luses and ulcers appear at the point 
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of pressure. No prosthesis is satis- 
factory and the gait is unsteady 
and painful. 

If adequate tissue is not avail- 
able for a transmetatarsal stump, 
a Syme amputation should be done. 
The tibia and fibula are sectioned 
through the flared ends, below the 
inferior tibiofibular ligament and 
about 1 cm. above the lower articu- 
lar surface of the tibia. The weight- 
bearing skin of the heel is turned 
over the end of the bones to pro- 
duce a stump in which weight is 
borne directly on the end. 

The Syme stump is the most 
satisfactory amputation of the low- 
er extremity short of a well-bal- 
anced foot stump. The prosthesis 
does not go above the knee and the 
great length of the stump makes it 
possible for a patient to do simple 
things without crutches. 

The Syme amputation is not suit- 
able for a woman because the pros- 
thesis is bulky at the ankle and 
conspicuous. It should also be 
avoided if the patient has circula- 
tory inadequacy as the heel flap may 
slough or be cyanotic and painful. 

The Pirogoff amputation has no 
functional advantages over the 
Syme amputation and presents sev- 
eral disadvantages. The additional 
length resulting from the presence 
of a portion of the os calcis does 
not leave room for good ankle 
mechanism in the prosthesis. In 
addition, the amputation is osteo- 
plastic, requiring union of a por- 
tion of the os calcis to the tibia. 
This union may and often does 
terminate in malposition. 

The site of election for amovuta- 
tion through the /eg varies with the 
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height of the individual. The ideal 


length of bone in a_ below-knee 
stump is from 5 to 7 in. 
from the superior articular surface 
An individual 6 ft. tall 


below-knee stump 


measured 


of the tibia. 
should have a 
aproaching 7 in. long. 

In general, the site is through the 
lowest completely muscular por- 
tion of the calf, before the muscles 
become tendinous. Longer leg 
Stumps, which at the distal ends 
are composed of only tendons, are 
avascular and the skin 
Stand the pressure of a prosthesis 
well. A stump which includes part 
of the lower third of the leg makes 
it impossible to contour the pros- 
thesis to match the normal leg. 

Although 5 to 7 in. is the ideal 
Site for the below-knee amputation, 
stumps than this are of 


does not 


shorter 


great value. Any stump which pro- 


jects as much as an inch below 
the hamstrings with the knee flexed 
may be of considerable help in mo- 
fivating a prosthesis. 

For an amputation through the 
thigh, the site is the supra- 
Condylar area, the bone section be- 
ing made at a point just below the 
beginning of the flare of the con- 
dyles. This presents a broad tri- 
angular rather than a tubular cross 
section of femur. This site results 
in a stump with a long bone lever, 
which is conical, has a 
for weight bearing, and 
prosthesis well. Any decrease in the 
length of the femur above the su- 


best 


broad base 


uses a 


pracondylar area increases the dif- 
ficulties in Wearing a prosthesis. If 
higher amputation is necessary, as 
possible 


much of the femur as 


should be saved. 
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Disarticulation of the /ip is an 
amputation which requires such a 
cumbersome prosthesis that most 
people prefer crutches. If the pa- 
thology will permit, a pertrochan- 
teric amputation is preferable. The 
prosthesis is much less cumbersome 
and easier to wear than that for a 
disarticulated hip. 

In children, before completion 
of bone growth, amputations may 
have to be done initially at un- 
orthodox sites in order to preserve 
epiphyses and maintain the full po- 
tentialities of growth in length. To 
preserve the lower femoral epiphy- 
sis of a young child who requires 
an amputation, it may be advisable 
to amputate through the knee 
joint, or similarly in the lower leg 
through the malleoli of the tibia 
and fibula. This will make the pro- 
curement of a prosthesis difficult 
but, when growth is complete, re- 
amputation at the ideal site will save 
valuable stump length. 

Loss of a major portion of the 
upper extremity is a far more seri- 
ous handicap than a major ampu- 
tation in the lower extremity. The 
loss of function is not as well re- 
placed by a prosthesis. Certain arm 
stumps use a prosthesis more sat- 
isfactorily than others. No arm 
stump above the level of the hu- 
meral insertion of the deltoid 
muscle handles a prosthesis satis- 
factorily. The ideal site for an 
amputation through the humerus 
and the length of bone that uses a 
prosthesis best is the level just 
above the flare of the condyles. 
This removes 5 to 6 cm. of bone 
above the articular surface of the 
humerus. 
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In the forearm, the ideal site of 
amputation is at the junction of the 
lower and middle third of the fore- 
arm. Every effort should be made to 
preserve the elbow. A prosthesis can 
be fitted to a stump as short as 1 
to 2 in. below the elbow. Even 
though the radius has to be re- 
moved, a short forearm stump with 
only the ulna is worth preserving. 

When trauma demands amputa- 
tion below the wrist joint all pos- 
sible tissue should be preserved. A 
Stump with only carpal bones is of 
great functional value and, when 


possible, the carpus should always 
be saved. The greatest conservatism 
should be exercised before ampu- 
tating any part of the thumb, 


CO Skin incision 


} 


| 


C Removol of profundus 
fendon fo produce 
refraction of tendon 
stump above carpal 
ligament 
From Cole, W. H., 
Crofts, In 


Fig. 8. 
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When amputation of a finger is 
necessary, an effort should be made 
to cover the end of the stump with 
volar skin (Fig. 8). However, un- 
necessary sacrifice of length should 
not be resorted to. When amputa- 
tion through a finger proximal to 
the distal interphalarigeal joint is 
necessary, the tendon of the flexor 
profundus muscle to that finger 
should be pulled out and cut short 
so that it will retract above the 
wrist and not become adherent and 
checkrein the flexion of the re- 
maining fingers. This is accom- 
plished by placing the wrist and 
finger in palmar flexion, pulling the 
tendon out with a hemostat, and 
allowing it to retract. 


a Closure. End of stump 
covered by volor skin. 


Courtesy of Appleton-Centurye 


Amputation of a finger 


172 MoObDERN MEDICINE, September 1, 1952 














TRICHOMONIASIS 
St Ba CREAM) MON!LIASIS 
MIXED INFECTIONS 





AVC Improved is a 
time tested formula 
for the treatment 
and prophylaxis 
of vaginal tract 
infections. TRICHOMONICIDAL 


Mataateliiverater: 













K RELIEFS FASILY APF NON IRRI a 


Because... FUNGICIDAL 


AVC Improved re- k Fungi 
establishes the nor- 
mal flora and the Esp 


normal pH. 
BACTERICIDAL 


Bacte'ia 
Because... 
AVC Improved is indi- Especially certain gran 
cated ina wide range of truer Gi deGran 
infections of the exo- a 
cervix, vagina andvulva: 
© Trichomoniasis 
© Moniliasis DEODORANT 
© Specific and non- Oo 
specific bacterial Odors 
infections 
© Mixed infections. S 


Ve gative 


Especially objectionabl Tare, 





Vial olxen Terai mere lola. 






AVC Improved sup- 
presses secondary in- IT WORKS!!! 


voders... animportant Use AVC Improved in your 
‘ most stubborn cases. The re- 
torapouiie goel. sults will please you, and ~ 
your patients will be grateful. 
Formule: 9-Aminoacridine Hydrochloride —_ 


-_ 0.2%, Suitenilomide 15%, Allentoin 


Dad 
THE NATIONAL ¥ DRUG COMPANY 


PHILADELPHIA 44 PENNSYLVANIA 


kel ae dalolamalols Mom Gx lalltlar f Service to the Me f fession 


In Mypertension... 


FIRST: Relieve The Tension... Raise The Spirit 


THEN: Lower The Blood Pressure... Ease The Symptoms 


RGAPHEN 


ELIXIR ORGANIDIN® and PHENOBARB TAL 


Does Both 
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patient. 

Mere lowering of blood pressure without relief of symptoms serves no 
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of blood pressure, per se, is not considered the prime objective in relief 
of hypertension. (Am. J. Med., 4:875, 1948.) 
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ORGAPHEN, Wampole’s unique elixir of organically bound iodine and 
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with hypertension and exerts a distinct hypotensive action as well. Toxic 
effects are negligible. 
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Prepared for Modern Medicine 


Acute Peripheral Nerve Injury 


BARNES WOODHALL, M.D. 


Duke Hospital, Durham, N.C. 


SOME controversy exists concern- 
ing proper management of acute 
peripheral nerve injury. The differ- 
ences of opinion stem not from any 
fundamental issue but rather from 
contrasting approaches to the desir- 
able end—the earliest nerve suture 
compatible with maximal anatomic 
reinnervation and functional res- 
toration of the extremity. 

The concept is widely held that 
primary, immediate, or emergency 
nerve suture represents the best 
means for attaining this end. Ex- 
cept in the most expert hands and 
with highly selected cases, imme- 
diate nerve repair exhibits short- 
comings that cannot be overcome 
without detriment to the patient. 
The purpose of this survey is to 
present a dogmatic approach to the 
management of peripheral nerve in- 
jury based upon the principle of 
deferred or elective repair. 


DIAGNOSIS 


The first principle of manage- 
ment has to do with the diagnosis 
or recognition of the fact that a 
peripheral nerve has been injured. 
Evidence of such damage should be 
sought in all lacerating wounds of 
the extremities, in all fractures of 
long bones, and in all injuries in 
which the element of tissue stretch 
is Obvious. Simple tests are avail- 
able for both upper and lower ex- 


tremities, even though the limb is 
in a cast or pressure dressing. 

Loss of sensitivity to pinpri¢k 
over the tip of the index finger indi- 
cates median nerve involvement; 
loss of sensitivity to pinprick over 
the little or fifth finger indicates 
ulnar nerve involvement. No con- 
stant sensory test is available for 
testing radial nerve function, but 
the gross motor loss of extension 
of the wrist, fingers, and thumb, 
termed “wrist drop,” is easily ree- 
ognized. 

In the leg, the sensory defect in 
peroneal paralysis is variable. Logs 
of extension of the foot and toes is 
indicative of peroneal paralysis. 
Loss of extension of the big toe 
can be tested even though the ex- 
tremity is firmly immobilized in a 
cast. Tibial nerve involvement is 
shown by the loss of flexion of the 
foot and toes and by sensory loss 
over the sole of the foot. Sensory 
loss may be the only evidence of 
tibial nerve injury with laceration 
in the lower third of the calf. Sei- 
atic nerve injury is recognized by 
a combination of the above. 

Complicated nerve injuries of 
the brachial and lumbosacral plex- 
uses may be defined by evaluation 
of the separate peripheral nerve 
components. Characteristic hand 
postures may be noted at the time 


(Continued on page 178) 
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Each an active antirheumatic in its own 
right, salicylate and para-aminobenzoic acid— 
as combined in Pabalate—produce a synergistic 
analgesia':’ that can provide ‘’24-hour pain relief’’’ 
for patients with rheumatic affections—even for 
many who are refractory to salicylates alone. Pabalate 
is remarkably free from gastric irritation or 
systemic reactions. Each Tablet, or each teaspoonful 
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salicylate U.S.P. and 5 gr. para-aminobenzoic 
acid. Also available as Pabalate-Sodium Free, 
employing ammonium salicylate and the potassium 
salt of para-aminobenzoic acid. 
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9:272, 1950. 3. Smith, R. T.: J. Lancet, 70:192, 1950. 
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of acute injury but are not as well 
defined as when muscle atrophy 
and shortening have occurred. 

In all open or compound extrem- 
ity injuries, the available evidence, 
if any, almost invariably suggests 
complete nerve division. Incom- 
plete nerve lesions are recognized 
with difficulty. Intact fasciculi may 
be contused or stretched or may 
exhibit the phenomenon of physio- 
logic block. They may 
promptly or exhibit axonal degen- 
@ration without disruption of tissue 
continuity. These phenomena occur 
particularly with the not uncom- 
Mon small-caliber and low-velocity 
gunshot wounds of social strife. If 
the diagnosis of a partial nerve in- 
jury can be established at the time 
of the injury, further study 
Of motor and sensory functions and 
the use of electrodiagnostic pro- 
@edures will delineate the extent of 
dysfunction. In all injuries, a more 
@iscrete evaluation is possible by a 
period of postinjury study, 


recover 


acute 


SELECTION OF CASES 


The 
Agement concerns the selection of 
Cases for immediate or 
Merve repair. Scant justification ex- 
ists for forcing the issue of primary 


second principle of man- 


deferred 


repair and doing an emergency op- 
eration when an elective procedure 
with many obvious advantages may 
be employed within a few days 
after healing of the inciting wound. 
Criteria for primary repair are: 

Wounds seen within the first three 
hours after injury in which infection 
has not been established 

Wounds not grossly contaminated 
by highly infective material 

Wounds in which the longitudinal 
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extent of the nerve injury is such that 
ready suture of the prepared nerve 
ends may be possible 

Wounds not complicated by severe 
tendon, bone, and vessel injury threat- 
ening the extremity as a whole 

Wounds not complicated by other 
bodily injuries of immediate and 
grave prognosis. 

In addition: 

The surgeon must possess adequate 
anatomic background in peripheral 
nerve anatomy to prevent errors in 
tissue identification. 

The patient must be prepared for a 
tedious and possibly lengthy operative 
procedure. Acute alcoholism, shock, 
marked apprehension, and the like in- 
terdict primary repair. 

Certain technical features make 
primary suture difficult. The epi- 
neurium, which must be used to 
hold interrupted fine sutures, is deli- 
cate and tears easily. The longi- 
tudinal extent of injury, consisting 
of interfascicular hemorrhage and 
sheath ruptures, is difficult to de- 
fine. The proper treatment of in- 
complete nerve division cannot be 
formulated at the time of emer- 
gency nerve repair. 

With even moderate loss of 
nerve tissue, mobilization or trans- 
plantation procedures to overcome 
nerve gap may invite infection. 
Available studies show that the 
quality of axonal regeneration is 
not impaired if an adequate nerve 
suture is conducted within a three- 
month period after injury. These 
same studies portray a higher inci- 
dence of infection, suture line neu- 
roma, and suture disruption in 
primary than in deferred repair. 


TECHNIC 


The third principle of manage- 
ment entails the technic of surgical 
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infant dermatoses 


protective — Desitin Ointment 
“showed definite prophylactic 
properties” with the incidence 
of nonsuppurative dermatoses 
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therapeutic — Desitin Ointment 
“was used successfully’ in the 
treatment of both non-infect- 
ious dermatoses and various 
infections of the skin in the 
newborn infant. 
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saturated fatty acids and high potency vitamins A and f a 
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repair. The first stage of deferred 
nerve repair has for a goal unevent- 
ful healing of the inciting wound. 
This may be accomplished by: 

1] Thorough cleansing of the 
wound region with soap and water or 
with a bland detergent — ; 

_ 2) Removal of foreign material 
from the wound 

_3) Thorough but conservative ex- 
cision of devitalized structures 

_ 4} Repeated warm saline solution 
irrigation of the wound 

5] Complete hemostasis 

6] Closure of the skin wound with 
through-and-through fine black silk 
sutures without tension 

7] Application of firm pressure 
dressing, leaving distal articulations 
of the extremity free for passive and 
active mobilization. 

In this primary wound, periph- 
eral nerve structures should not be 
sought by further tissue dissection 
even if clinical evidence of nerve 
injury has been recognized. Nerve 
ends, if easily identified, may be 


coapted with nonabsorbable sutures 
such as silk or tantalum. In such a 
coaptation, every effort should be 
made to prevent placing the sutures 


through normal nerve segments. 
Identifying sutures led to the sur- 
face of the wound are contraindi- 
cated but are all too often used. 
Deferred or definitive nerve re- 
pair should be undertaken after 
primary wound healing or second- 
ary wound closure has been accom- 
plished. The time may vary from 
ten to thirty days after injury. The 
patient may then be prepared for 
an elective operation in a clean field 
under ideal circumstances. The 
surgeon is likewise prepared for a 
sometimes lengthy technical pro- 
cedure that demands exact ana- 
tomic knowledge. The epineurium 
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of the nerve segment has thickened 
sufficiently to hold sutures read- 
ily. The existing neuropathology, 
whether nerve division, as usually 
seen in the lacerating wounds of 
civilian life, or partial nerve divi- 
sion, is readily recognized. 

After careful skin and fingernail 
preparation, the entire extremity is 
draped so that all residual muscle 
movement may be initiated by the 
patient and all articulations may be 
carried through a full range of mo- 
tion. Skin incisions are planned 
along the longitudinal extent of the 
involved nerve segment and curved 
at all joint creases to prevent later 
scar contraction across the areas. 

If any possibility of a partial 
nerve division exists, the proximal 
and distal nerve segments are iso- 
lated by local anesthesia at a point 
2 to 3 cm. from the area of as- 
sumed injury. The proximal nerve 
segment may then be electrically 
stimulated for the presence of in- 
tact motor axons traversing the 
area of injury, and the distal nerve 
segment for intact sensory axons. 
In the majority of cases, the pro- 
cedure may be conducted with use 
of general anesthesia. 

After recognition of the type of 
nerve injury, these steps are in order: 

1] Accurate identification of tis- 
sue. The suture of nerve to tendon 
is not uncommon in emergency 
nerve suture and cannot be recog- 
nized until many months afterward, 
when the failure of neural regen- 
eration becomes obvious. 

2] Complete removal of patho- 
logic nerve ends to normal appear- 
ing fasciculi. Instruments have been 
devised for this purpose. Digital 
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pressure by warm saline packs and 
use of a fresh scalpel usually suf- 
fice. 

3} Accurate apposition of nerve 
ends with prevention of rotation of 
nerve segments. Before resection 
of the pathologic nerve ends, the 
geographic location of the nerve 
isegments to one another may be 
marked by single identifying fine 
black silk sutures placed temporar- 
ily through the epineurium. 

4] Use of interrupted epineural 
‘sutures of fine nonabsorbable ma- 
Merial, preferably ophthalmic silk 
‘or 0.003 tantalum. 

5] Completion of suture without 
tension. In nerve wounds with con- 
siderable, 3 cm. or more, loss of 
Merve substance, suture line tension 
must be obviated by joint posturing 
and by nerve segment mobilization 
and transplantation procedures. 

6] Meticulous care in handling 
of neural tissue. In particular, nerve 
Segments must not be compressed 
by retraction or stretch during pre- 
$uture mobilization. 

7] Placement of single metallic 
@pineural sutures 1 cm. from the 
Suture line in distal and proximal 
Nerve segments for postoperative 
Foentgen check of possible suture 
line disruption, The majority of 
Such suture line disruptions occur 
shortly after operation. 

8] Protective casting of extrem- 
ity, allowing adequate mobilization 
of metacarpophalangeal and_ pha- 
langeal articulations, for at least 
four weeks. 
PRESERVATION OF MECHANISM 


The fourth principle of man- 
agement has to do with preserva- 


]i 2 


tion of the effector mechanism 
during the prolonged period of re- 
innervation of muscle. This may 
be carried out by: 

eA gradual extension of flexed 
joints through physiotherapy and 
passive movements beginning when 
the cast is removed. 

e Galvanic stimulation and active 
massage of paralyzed muscles. 
Very often the patient can be edu- 
cated by physiotherapists in self- 
care of denervated musculature. 

e Intermittent splinting of para- 
lyzed muscles in a position of func- 
tional relaxation. This is particular- 
ly important in two specific nerve 
injuries, those of the radial and per- 
oneal nerves in which wrist and 


foot drop must be corrected. 


REHABILITATION 


The last principle of manage- 
ment pertains to the care of acute 
peripheral nerve injury which may 
be classified as irreparable because 
of extensive loss of peripheral 
nerve tissue. Such patients should 
be referred for orthopedic rehabil- 
itation as soon as the irreparable 
nature of the wound is known. 

Orthopedic rehabilitation is par- 
ticularly important with high 
wounds of peripheral nerve tissue, 
where regeneration may not suf- 
fice to give adequate functional 
restoration to the extremity, and 
with traction paralysis of peripheral 
nerve or brachial plexus in which 
surgical intervention is not indicat- 
ed. The potential value of auto- 
genous nerve grafts in irreparable 
peripheral nerve wounds is recog- 
nized; their use requires a highly 
specialized experience. 
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Prepared for Modern Medicine 


Injuries to Large Blood Vessels 


HARRIS B. SHUMACKER, JR., M.D.* 


Indiana University, Indianapolis 


INJURIES to large blood vessels 
must be treated promptly and ade- 
quately if the desired objectives are 
to be achieved—saving the pa- 
tient’s life and his injured limb and 
maintaining or restoring as nearly 
normal circulation as is possible. 
Delay in stopping.the bleeding and 
in replacing blood lost jeopardizes 
the patient’s chance of recovery. 
Treatment of the ischemic limb 
takes precedence over treatment of 
any associated injury which does 
not threaten life itself. Delay may 
result in gangrene and loss of limb. 

Ihe first problems to be dealt 
With are bringing about cessation 
of hemorrhage and replacement of 
blood loss 

Occasionally, bleeding 
Stopped by compressjng 
the proximal artery 
bony part. This is an 
Method but can never be used for 
long periods and so is not applicable 
Unless definitive surgery can be un- 
@ertaken promptly. Sometimes, es- 
pecially in bleeding from veins or 
small arteries, hemorrhage may 
cease with prolonged manual pres- 
sure over the wound or the use of a 
tight compression bandage. 

At times, packing the wound 
with gauze, or better still a hemo- 
static absorbable material, is effec- 
tive. The patient should be watched 
carefully, however, for secondary 


may be 
digitally 
against some 
excellent 


hemorrhage and, when the gauze 
pack is removed, one should be 
prepared for surgical exploration. 

Direct clamping of the bleeding 
vessel is sometimes an_ effective 
method of control and is particu- 
larly applicable when the injured 
vessel is readily visualized and one 
is confident it is not a main stem 
artery. Clamping of such an im- 
portant artery may damage it ir- 
reparably so that surgical repair of 
an incomplete laceration is preclud- 
ed. Care must be exercised to avoid 
injury to the neighboring structures 
such as nerves. Since hemorrhage 
may recur with release of the 
clamp, preparation should be made 
for immediate operation. 

Use of a tourniquet for control 
of bleeding should be resorted to 
only if more suitable methods can- 
not be effectively employed. A 
tourniquet which is _ sufficiently 
tight to stop arterial bleeding neces- 
sarily renders the limb ischemic. 
Hence a tourniquet should not be 
left on for long periods. If defini- 
tive treatment must be delayed, 
the tourniquet should be released 
and reapplied at frequent intervals, 
preferably at least every hour. Dur- 
ing the period of release, bleeding 
must be prevented by proximal 
compression of the artery or direct 
pressure over the wound. 

If an amputation will apparently 


*Professor of Surgery and Surgeon-in-Chief, Indiana University Medical Center, Indianapolis. 


184, MovDERN MEDICINE, September 1, 


1952 














to prevent attacks in angina pectoris 


The prophylactic effectiveness of Peri- 
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occur less frequently,’ or are less severe,'~ 
nitroglycerin dependence is reduced'* 
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number of attacks.’ “A high percentage 
of beneficial results’—fewer attacks in 
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series.” Attacks not prevented were “less 
jntense and of shorter duration.”" 


Results duplicated in private practice, 
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that, with adherence to a regular schedule 
of 1-2 tablets 3 to 4 times daily, many 


patients are free from attacks or have 
fewer, less severe attacks. 


New, long-lasting, virtually nontox 
nitrate. Peritrate’s 5-carbon eonched 
chain” structure differs from the “straight 
chain” structure of older drugs. It is 
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lasting (4-5 hrs.). 


Peritrate is virtually nontoxic. Mild, tran- 
sitory side effects occur rarely and are 
easily controlled. Tolerance has not de- 
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Available: 10 mg. tablets in bottles of 
100 and 500. 
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be necessary, the tourniquet should 
be placed as close to the site of 
injury as possible so that any re- 
sulting damage will be in the por- 
tion amputated. The tourniquet 
should be placed more proximally 
if there is likelihood of saving the 
limb, so that the operation can be 
carried out distal to it. The best 
tourniquets are broad and elastic, 
such as an Esmarch bandage or a 
sphygmomanometer cuff. Rubber 
tubing is effective; if necessary, 
rope or cloth may be used, 

If possible, shock should be pre- 
vented. When present, shock should 
be treated aggressively without de- 
lay. Administration of whole blood 
is by far the most ideal method 
of replacing lost blood. One should 
give more, not less, than the quan- 
tity estimated to have been lost. 
Plasma is the best blood substitute. 


When neither blood nor plasma is 
Available, the intravenous adminis- 


Mration of physiologic electrolyte 
Solutions may help maintain circu- 
lation until blood can be secured. 

Exclusion of circulation from the 
normal extremities by Esmarch 
bandages should be resorted to only 
when shock is present, or rapidly 
impending, and no fluid replace- 
ment is possible. This measure may 
be lifesaving under such circum- 
stances. Circulatory exclusion from 
the extremities must not be main- 
tained for long, and blood or plas- 
ma must be given in adequate 
amounts before the The 
shocked patient should be placed 
in the Trendelenburg position and 
overheating ought to be avoided. 
Pain should be eliminated by prop- 
the injured limb 


release. 


er local care of 
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and by morphine as required. Dur- 
ing circulatory collapse, morphine 
is best given intravenously. 

The necessity for immediate di- 
rect Operative treatment depends 
upon a number of circumstances 
the vessel involved, the nature of 
the injury, the continuance of 
bleeding, the presence of associated 
injury to the limb, and the pres- 
ence of ischemia. Cessation of 
bleeding is more likely when small 
veins and arteries rather than large 
vessels are injured or when the 
wound is small so that escape of 
blood is difficult. Other factors fa- 
voring cessation of bleeding are 
bad contusion of neighboring tis- 
sues or severe contusion of the in- 
jured vessel itself, complete divi- 
sion rather than partial laceration 
of the vessel, and concomitant lac- 
eration of an adjacent vein permit- 
ting passage of arterial blood lost 
into the low pressure venous sys- 
tem. Factors which favor contin- 
ued bleeding are injuries of large 
vessels, especially of arteries, clean 
wounds without contusion, large 
Open injuries which provide an easy 
escape of blood to the exterior, and 
incomplete lacerations of vessels. 

Although each case must be 
considered individually, immediate 
operation is generally not required 
when bleeding ceases spontaneous- 
ly, when the limb is not ischemic, 
and when any hematoma present 
is not compressing nerves. Imme- 
diate operation should be performed 
when bleeding continues, when the 
limb is ischemic, and if a hema- 
toma causes damage by pressure. 

Any contused injury or a wound 


(Continued on page 190) 
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containing large dirty foreign bod- 
ies should be treated by prompt 
and adequate debridement. Clean 
wounds without foreign bodies or 
with clean small foreign bodies, 
such as small metal fragments, do 
not require exploration provided 
no other indication exists for im- 
mediate operation, such as ische- 
| mia not relieved by appropriate sup- 
portive measures. If the injury has, 
however, interrupted a main stem 
artery, a choice is afforded. Opera- 
‘tion is advisable if a surgeon 
trained in vascular reparative tech- 
nic is available, for the chance may 
be good of restoring arterial con- 
tinuity and avoiding subsequent 


circulatory disorders. The risk of 
failure or even of increased damage 
‘is too great, however, to warrant 
‘attempts at repair under such cir- 


cumstances by one unfamiliar with 
Wascular suture technics. The same 
Tholds true even when a large hema- 
foma is present not causing com- 
pression symptoms. Immediate ex- 
ploration and repair of the artery 
may restore perfect circulation and 
prevent a saccular aneurysm. With- 
Out trained personnel, however, the 
limb is better left alone and the 
aneurysm repaired subsequently. 
' In some circumstances it is bet- 
fer to operate with a tourniquet, in 
Others it is not. Obviously, injury 
in certain areas precludes use of a 
tourniquet as, for example, wounds 
of the subclavian or iliac arteries. 
In all circumstances, however, it is 
essential that the vessel be so con- 
trolled as to obviate bleeding. 

If a tourniquet is not employed, 
the wounded vessel must be isolat- 
ed proximally and distally before 
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the damaged portion is attacked. 
If ligation is carried out, the vessel 
should be divided and the ends li- 
gated and transfixed with nonab- 
sorbable suture material rather than 
by ligation in continuity. The vessel 
should be freed carefully from sur- 
rounding tissues, not ligated en 
masse. If the injured artery is to be 
repaired, the damaged area should 
be clean. Gross adventitia ought to 
be stripped away. 

Only the finest needles and non- 
absorbable suture material should be 
used. Swedged-on needles of 5 or 
6 zero silk are preferable. During 
repair, the intimal surface of the 
vessel should be kept moist with 
sterile physiologic saline solution, 
heparin solution, or mineral oil. 
Repair is preferably accomplished 
with interrupted everting mattress 
sutures, though the continuous Car- 
rel type of over-and-over suture is 
satisfactory. Whether lateral arte- 
riorrhaphy, end-to-end suture, or 
interpolation of a free venous auto- 
graft is done depends on the na- 
ture and extent of arterial injury. 

Arteriovenous fistulas are gener- 
ally best left alone and treated sur- 
gically at a later date, after the 
adequacy of the collateral circula- 
tion has been established by proper 
tests. Pulsating hematomas associ- 
ated with ischemia of the extremity, 
unrelieved by adequate supportive 
measures, should be treated im- 
mediately, in order to relieve pres- 
sure upon collateral vessels and, if 
possible, restore arterial continuity. 
Treatment of pulsating hematomas 
not associated with ischemia or 
with evidence of interruption of 
blood flow through a main stem 
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artery should be deferred; opera- 
tion should be carried out only 
after tests have revealed that the 
collateral circulation about the in- 
jured artery is satisfactory. When 
a pulsating hematoma is encoun- 
tered associated with interruption of 
blood flow through an important 
artery without resultant ischemia, 
the decision whether to attempt im- 
mediate repair of the artery should 
depend upon the presence of per- 
sonnel trained in vascular repair. 

Management of the _ ischemic 
limb is of primary importance. All 
injury to the foot or hand must 
be avoided. The bedclothes should 
not be allowed to press upon it. 
Local heat should never be used 
and local refrigeration is used only 
in an effort to decrease the chances 
of infection of the stump when am- 
putation is to be done. 

The hand or foot should be kept 
below the level of the heart in or- 
der to favor blood flow. If edema 
develops, the position must be de- 
termined so as to leave the limb 
dependent and, at the same time, 
avoid significant swelling. Every- 
thing should be done to promote 
collateral blood flow. 

This is best accomplished by re- 
gional interruption of the sympa- 
thetic supply, preferably contin- 
uously, at least until the danger of 
ischemia is gone. Either a small 
plastic tubing may be introduced 
paravertebrally for intermittent ad- 
ministration of procaine or the 
chain may be chemically blocked 
by alcoholic injection. In some in- 
stances operative sympathectomy 
may be advisable. If none of these 
methods seems appropriate, inter- 
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mittent injections of procaine may 
be of aid. Autonomic blocking 
agents should not be used; they 
tend to increase circulation to the 
normal extremities and produce lit- 
tle or no improvement in the cir- 
culation of the ischemic limb. 

It would be desirable to use anti- 
coagulants in all cases associated 
with ischemia and in all in which 
reparative vascular surgery has 
been accomplished. Unfortunately 
in cases of trauma it is often im- 
possible to obtain the complete 
hemostasis essential for their safe 
use. Anticoagulants should not be 
used unless hemostasis is complete. 

Interruption of the blood flow 
through important arteries as a fe- 
sult of trauma does not necessarily 
indicate arterial division. The in- 
terruption may be the consequence 
of arterial thrombosis or of seg- 
mental arterial spasm. In both con- 
ditions every means for increasing 
the effectiveness of the collateral 
circulation should be used. If he- 
mostasis is complete, anticoagulants 
are also advisable to prevent throm- 
bosis or the spread of thrombosis. 
In cases of thrombosis sharply lim- 
ited to a short segment, thrombec- 
tomy and adequate anticoagulant 
therapy or excision of the throm- 
bosed segment with interposition of 
a venous graft may be effective. 

Segmental arterial spasm may 
disappear with sympathetic block or 
spinal or caudal anesthesia. If a 
spasm persists, the problem is dif- 
ficult. Stripping the vessel of ad- 
ventitia, bathing it in procaine solu- 
tion, and injecting procaine and 
vasodilator solutions into the proxi- 
mal artery may help. 
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Treatment of Burns 


T. G. BLOCKER, JR., M.D.* 


University of Texas, Galveston 


AT the beginning of the century 
standard textbooks on surgery and 
‘articles in medical journals advo- 
cated for the treatment of burns 
‘such local remedies as carron oil, 
icarbolic acid, bichloride of mer- 
icury, lead carbonate, zinc oxide, 
gum arabic, lard, collodion and cas- 
tor oil, icthyol, silver nitrate, picric 
acid, concoction of blueberries, and 
molasses-soaked blotting paper. 

In 1906 the New York Medical 
Journal offered a prize of $25 for 
the best essay on the subject, “How 
Do You Treat Burns?” If such a 
Contest were sponsored today, prob- 
ably the same list of agents, with 
the exception of the blueberries and 
Blotting paper, would be recom- 
Mended as “ideal,” augmented by 
$00 others, including tannic acid, 
gentian violet, Foille, Unguentine, 
€hlorophyll, Furacin, Dakin’s solu- 
fion, normal saline, Vaseline, Ze- 
Phiran, casein, sulfonamides, peni- 
Gillin, boric acid, aluminum foil, 
plaster casts, and open air. 

Although too much emphasis is 
still placed on local treatment and 
too little attention is given to pri- 
mary shock therapy and skin graft- 
ing as early as possible in full- 
thickness burns, great advances 
have been made in general therapy. 

As in a case of diabetic coma, 
the most important principle in 
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early treatment in a burn case is to 
remain by the bedside until the 
initial shock period is over, gauging 
requisite therapy from hour to hour 
by the patient’s response as well as 
by more objective data. 

Burns which require supportive 
treatment are, in general, those 
covering more than 10 to 15% of 
the body surface or those accom- 
panied by signs of shock or which 
give indication from the depth of 
involvement that skin grafting may 
be necessary. Lesions of the hands 
are particularly important since, on 
the dorsum and over the palmar 
surface of the fingers, so little pro- 
tective subcutaneous tissue is pres- 
ent and so much is at stake from an 
economic standpoint. 

Minor burns may be successfully 
treated by any pharmaceutical 
preparation or home remedy that 
does not contain a harmful agent, 
but they heal equally as well and 
often more quickly without any lo- 
cal treatment or with a simple pro- 
tective dressing. Particularly in 
small children, gratifying results 
are obtained without the so-called 
burn remedies. 

Alterations which occur in re- 
sponse to severe burn trauma are 
related to the stress phenomenon, 
to local physicochemical patholo- 
gy, and to loss of function of the 
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skin as an organ. The changes de- 
pend upon depth and extent of in- 
volvement and in large measure 
upon the type of burn, intensity of 
heat, and duration of exposure. 
The components of clinical shock 
are well known: increased capil- 
lary permeability, low circulating 
‘blood volume, hemoconcentration, 
low blood pressure, tissue anoxia, 
low temperature, depression of the 
central nervous system, protein ca- 
tabolism, and endocrine chain re- 
actions. Burn shock is character- 
ized by three additional factors: 
[1] external loss of plasma, which 
disturbs both fluid and protein bal- 
ance, [2] decrease in circulating red 
cells, both relative and absolute, 
from actual destruction in the burn 
area and from increased fragility 
of cells as a result of thermal dam- 


age, and [3] the phenomenon of 
burn edema, which depletes unin- 
jured tissues of fluid and is accom- 


panied by radical alterations in 
B0dium : potassium distribution. So- 
dium is trapped in the edema fluid 
and a high blood potassium results 
from redistribution of electrolytes 
and destroyed red cells. 

' For the relief of burn shock, the 
feplacement fluid of choice is whole 
blood from the beginning. This re- 
Stores the circulating blood volume 
and provides sufficient red cells to 
Overcome anoxia of the tissues. Ex- 
treme hemoconcentration on labora- 
tory examination is not a contra- 
indication to transfusion therapy, 
since the condition results from 
greater relative loss of plasma and 
masks anemia as severe as that 
produced by major hemorrhage. 
The quantity of blood required 


should be dependent upon the de- 
gree of shock and the patient’s re- 
sponse to therapy. Most adult pa- 
tients with burns of more than 
20% of the body surface require 
from | to 3 liters in the first twelve 
to twenty-four hours. 

Since administration of blood is 
necessarily delayed by typing and 
cross-matching procedures and per- 
haps by securing donors, treatment 
of shock should be initiated with 
plasma, dextran, or other colloids. 
Normal saline or dextrose in saline 
may be used temporarily to prevent 
collapse of available peripheral 
veins which are often at a premium 
when burns involve the extremities. 
When a cut-down is necessary, the 
procedure should be done with dis- 
patch before the patient receives 
any other treatment except seda- 
tion. A useful formula for transfu- 
sion therapy in the first twenty- 
four hours is: 1 ce. per kilogram 
of body weight for each 1% in- 
volvement of body surface (not to 
exceed 4,000 cc.). In the second 
twenty-four hours, half this amount 
should be given. 

In calculating the extent of burns, 
a modification by Tennison and Pu- 
laski of Berkow’s guide may be 
employed, using multiples and di- 
visions of 9% (see illustration). 
The tendency is to overestimate. 

Sodium should be supplied dur- 
ing the edema phase. Sodium chlo- 
ride by vein, however, lowers the 
osmotic pressure of the blood and 
secondarily increases the amount of 
burn edema. In large amounts, so- 
dium chloride may embarrass the 
pulmonary circulation. 

We have found the most satis- 
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factory method of admin- 
istration to be the oral 
route with a modified Hal- 
dane solution (3.5 gm. of 
sodium chloride and 1.5 
gm. of sodium bicarbonate 
per liter of distilled wa- 
ter). This replaces drink- 
ing water for the first forty- 
eight hours and prevents 
water intoxication, which 
used to be seen so com- 
monly with irritability, de- 
lirium, nausea, and uncon- 
trollable vomiting. 

In the presence of aci- 
dosis or initial intolerance 
to the hypotonic saline, we employ 
an intravenous solution of 5% glu- 
cose, to which has been added an 
ampule of Ringer’s lactate, and then 
begin oral fluids. Orange and other 
fruit juices high in potassium are 
contraindicated during the early pe- 
riod, as is cracked ice, which is too 
low in sodium content. 

In an occasional case, oral fluid 
therapy cannot be employed be- 
cause of the severity of shock or 
vomiting induced by water given 
before hospital admission. In these 
instances intravenous electrolyte so- 
lutions are given to supplement col- 
loid therapy and to replace normal 
urinary and insensible water loss. 
We employ the following formula 
for the first twenty-four hours as a 
guide, using half the amounts rec- 
ommended by Evans: 0.5 cc. of 
normal saline per kilogram for each 
1% involvement plus 2,000 cc. of 
5% glucose in distilled water. Care 
must be taken to avoid giving a 
larger amount of glucose in water 
and causing water intoxication. To 


Rule 


of Nine 
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prevent transfusion reac- 
tion, blood should not be 
given through tubing which 
has carried glucose. 

As an index of the effi- 
cacy of fluid therapy in 
severely burned patients, 
we employ a_ retention 
catheter and measure the 
volume of urinary output, 
which can be maintained 
at 25 cc. or more per hour 
during the critical period 
except in presence of acute 
renal insufficiency. 

On the third or fourth 
day, as patients enter the 
subacute phase, diuresis begins, 
though not in as spectacular a fash- 
ion as before the use of oral electro- 
lyte therapy. If the patient has not 
been receiving maintenance fluids 
by vein, little danger exists of pul- 
monary edema. 

Oral alkaline solutions are dis- 
continued, and with recovery of the 
gastrointestinal tract from shock, 
intensive feeding may be begun to 
meet the increased needs for tissue 
repair, red cell regeneration, liver 
protection, and the requirements of 
the accelerated metabolism. Forced 
feeding by continuous intragastric 
drip eliminates the factor of appe- 
tite and insures a high-caloric, high- 
nitrogen intake with 200 to S00 
gm. of protein in addition to what 
is taken from the house diet. 

We use a whole-protein formula 
of milk, Dextri-Maltose, and Pro- 
tolysate or other protein concen- 
trate, such as Stuart’s amino acids 
and Somagen, to which may be 
added the supplementary vitamins, 
and employ a small intranasal plas- 
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tic catheter. If Lipomul, rather than 
cream, is used for supplying neces- 
sary calories from fat, the feeding 
may be satisfactorily autoclaved 
without loss of homogenicity. We 
have devised a special pump to aid 
in feeding, but gravity apparatus 
may be used if only small amourits 
‘are exposed to room temperature, 
ito prevent decomposition, and if 
water is occasionally inserted by 
syringe to prevent clogging. 

Additional transfusions may be 
required during the subacute phase 
because of continued loss of red 
ce'ls in dressings or at the time of 
debridement of the burn slough. 
‘Loss of sodium, potassium, and cal- 
icium through granulations must be 
compensated for by increased in- 
take in the diet or special therapy. 

Circulatory derangements are fre- 
quent in burn patients and occur 
@ften as the result of inadequate 
amounts of blood during the shock 

eriod. A_ definite tendency ex- 
sts toward thrombotic phenomena. 
When the legs are not involved, 
tarly ambulation is encouraged and 
is practicable. 

Loss of function of the skin as 
an organ affects chiefly temperature 
fegulation, water and chloride ex- 
€retion, and protection against 
trauma and invasion by pathogenic 
organisms. 

Every effort should be made to 
combat infection, which is the com- 
monest complication of deep burns 
and the most difficult to control if 
standard dressings are employed. 
These encourage bacterial growth 
by providing warmth and retaining 
moisture. 

Administration of T.A.T. or 
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booster doses of toxoid should 
never be omitted. ACTH is at the 
present time felt to be contraindi- 
cated in severe burns because the 
hormone has been associated with 
fulminating spread of infection in 
a number of instances. We have 
employed penicillin routinely for 
systemic administration, but other 
drugs should be used as indicated 
for the control of organisms re- 
sistant to penicillin or more sensi- 
tive to the newer antibiotics. 

With any dressing technic, strict 
sterile precautions must be main- 
tained. When the exposure method 
can be utilized, local infection may 
be controlled during the dry coagu- 
lum period without rigid adherence 
to aseptic principles, since patho- 
genic organisms on the siough sur- 
face are rendered innocuous by lo- 
cal absence of moisture and heat for 
proliferation. 

An integral part of the program 
is maintenance of high morale by 
constant nursing attention, daily 
visits from as many staff members 
as possible, avoidance of pain in 
dressings by use of anesthesia to 
the point of analgesia, diversion 
therapy, and abundant protein. 

Initial treatment of a_ severely 
burned patient is summarized in 
Table 1. Modifications are made 
according to the type of local tech- 
nic indicated. 

Even with adequate therapy, 
death may occur during the first 
twenty-four to forty-eight hours 
from respiratory tract injury, in 
elderly individuals, and with burns 
above the critical 60 to 70% level 
at any age. Once the shock is con- 

(Continued on page 202) 
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trolled, the most crucial stage oc- 
curs at about the ninth to twelfth 
day. 

At this time patients die whom 
we could not anticipate saving be- 
cause of the extent of full-thickness 
skin loss but who survived the early 
period as a result of vigorous sup- 
portive treatment. Other patients 
with 30% or more burns who are 
progressing satisfactorily as far as 
can be determined suddenly at this 
point enter a state of “burn decom- 
pensation” characterized by clinical 
exhaustion, bizarre alterations in 
fluid and electrolyte status, and de- 
creased resistance to infection. Sud- 
den deaths may occur among this 
group in spite of our best efforts. 

Operative procedures without ap- 
preciable skin restoration are poor- 
ly tolerated. For this reason, pa- 
tients scheduled for grafting should 
have ample blood and other fluids 
at hand and the most skilled anes- 
thesia service available. Skin should 
be applied in maximum amounts 
with a team of workers and as 
quickly as possible in an endeavor 
to counterbalance the additional 
stress imposed by surgery. 

In case of severe burn, local 
treatment should never be initiated 
until shock measures have been 
employed and other serious injuries 
have received attention. The only 
exception to this rule is that in- 
volved extremities should be ele- 
vated as soon as possible to elim- 
inate the gravity factor in edema 
formation. Choice of the type of 
local therapy in any particular in- 
stance depends upon severity of the 
burn with respect to depth and ex- 
tent, regional involvement, avail- 
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TABLE 1. ADMISSION ORDERS 

1. Emergency sedation if required. 

2. Type and cross-match; draw blood 
for complete blood count and hema- 
tocrit; repeat in twelve hours. 

. Oxygen if required; inspect for res- 
piratory tract burns. 

. Intravenous colloid therapy (dextran 
or plasma) if blood not immediately 
available; intravenous normal saline 
meanwhile. 

. Whole blood according to colloid 
formula: 1 cc. per kilogram of body 
weight per 1% of involvement for 
first twenty-four hours (not over 4,000 
cc.). Use Rule of Nine for estimate. 
Include colloids previously given. 
Give half this amount of blood in 
second twenty-four hours. 

. Hypotonic saline-sodium bicarbonate 
solution orally as tolerated by patient 
(no cracked ice, tap water, milk, 
fruit juice, and so on). 

No food by mouth for twenty-four 

hours except by special order. 

. Temperature, pulse, respiration, and 
blood pressure every two hours for 
eight hours; then every four hours. 

. Skin test for T.A.T. and administer 
1,500 units or if patient has had teta- 
nus toxoid, give I-cc. booster dose. 

. Insert retention catheter and record 
hourly volume of urine (25 cc. mini- 
mum satisfactory output) for twenty- 
four hours, then by eight-hour pe- 
riods; stat urinalysis; repeat in twelve 
hours. 

. Record intake and output of fluids 
on proper form; record emesis vol- 
ume. Record intake separately for 
forced feeding. 

. Routine bacteriology culture. 

. Penicillin 300,000 units every twenty- 
four hours. 

. If oral fluids are not tolerated be- 
cause of vomiting, give intravenous 
fluids as follows for first twenty- 
four hours: 

a] Saline and/or sodium lactate, 0.5 
cc. per kilogram per 1% involve- 
ment 

b] 5% glucose 
2,000 cc. 

15. Photograph patient. 

16. Record history and physical exam- 
ination for medicolegal records. 

17. Local treatment. See Tables 2-4. 


in distilled water, 


ability of auxiliary personnel, and 
the operator’s preference. 
Though pressure dressings have 
(Continued on page 206) 
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been the generally accepted proce- 
dure for about ten years (Table 2), 
two alternate technics have been ad- 
vanced recently. The first is a ready- 
made occlusive dressing pad of lay- 
ered gauze with a water-repellent 
backing devised by Evans and Allen 
Originally for civilian defense pur- 
poses (Table 3). The pad is not 
commercially procurable as yet but 
may be duplicated for hospital use. 

The second innovation in local 
therapy is the exposure or open-air 
method (Table 4) which appears 
at first glance to be a most radical 
procedure but is in reality a re- 
vival with certain modifications of a 
technic developed and popularized 
in this country in the early 1900's. 
In our experience with over 250 
cases we have found the exposure 


TABLE 2. PRESSURE DRESSINGS 


. Using strict aseptic precautions for all 
attending personnel, remove gross dirt 
with liquid detergent solution and 
flush burn surfaces with warm saline. 

. Cover burned surfaces longitudinally 
with a single layer of dry, sterile, fine- 
mesh gauze, rayon, or nylon cut in 
large pieces. 

. Apply longitudinally standard gauze 
burn rolls or a bulky layer of fluff 
gauze and mechanics’ waste, using 
elastic bandage to hold layer in place 
and provide firm, even pressure. 
Avoid tourniquet effect and too much 
pressure over chest. Place burned 
hands in position of function; keep 
knee and elbow joints in extension. 
Elevate involved extremities. 

. Change dressings in operating room 
with anesthesia to the point of anal- 
gesia. Remove bandages with large 
quantities of saline and reapply. Un- 
less dressings become contaminated or 
evidence of infection is seen, leave 
first dressing in place one to two 
weeks. 

. Prepare for grafting of third-degree 
sh by excision of necrotic mate- 
rial on burn surface and application 
of wet dressings, Furacin gauze, or 
other type of grease gauze. 
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TABLE 3. ONE-PIECE ABSORBENT 
DRESSINGS (EVANS AND ALLEN) 


1. Using strict aseptic precautions for all 
attending personnel, remove gross dirt 
with liquid detergent solution and 
flush burn surfaces with warm saline. 

. Cover burned surfaces longitudinally 
with the ready-made one-piece ab- 
sorbent burn dressing,* holding dress- 
ing in place with firm gauze roll 
bandage. Place burned hands in posi- 
tion of function; keep knee and elbow 
joints in extension. Elevate involved 
extremities. 

. Change dressings in operating room 
with anesthesia to the point of anal- 
gesia. Remove bandages and reapply 
or prepare for grafting as with pres- 
sure dressings. First dressing may be 
left in place one to two weeks accord- 
ing to the depth of burn and evidence 
of infection. 

*Composed of an inner layer of dry fine- 

mesh gauze, an intermediate layer of 


1 in. of absorbent cotton and many lay- 
ers of absorbent cellulose, and outer 6 
layers of water-repellent cellulose (non- 
woven cotton fabric chemically treated). 


method superior to occlusive dress- 
ings in acute cases when proper ex- 
posure can be obtained; use is not 
contraindicated after preliminary 
dressings have been applied for a 
period of several days but the meas- 
ure cannot be employed after the 
burn has been converted to an open 
wound by the loss of overlying in- 
jured tissue. 

Employment of this technic is 
limited to approximately three 
weeks in full-thickness burns. Up 
to that time, local infection is a 
negligible problem if the coagulum 
is kept dry; but at this critical pe- 
riod, the edges become succulent at 
the juncture with normal tissue and 
suppurative invasion beneath the 
slough will occur rapidly unless ex- 
cised mechanically in preparation 
for skin grafting. 

Excellent results are obtained in 
burns of the face and perineum and 
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those involving only one side of the 
body or the anterior or posterior 
surface only of the trunk. Dressings 
are imperative from the beginning 
of treatment for chronic burns with 
open granulations and for extensive 
encircling involvement of the trunk. 
TABLE 4. EXPOSURE THERAPY 


1. Remove gross dirt with liquid deter- 
gent solution and flush burn surfaces 
with warm saline. 

. Place patient on sterile sheets with 
burned areas completely exposed to 
the air at room temperature, elevat- 
ing involved extremities. 

. If bedclothing is necessary, suspend 
over a wire frame or on gauze strips, 
making sure that sheets do not touch 
burns. Protect patient from drafts 
with screens. 

. Extensively burned hands should be 
put up in position of function for 
forty-eight hours in pressure dress- 
ings and early grafting should be at- 
tempted. Keep knee and elbow joints 
in extension. 

. As soon as coagulum dries (two to 
four days), patient may become am- 
bulatory for bathroom privileges and 
meals unless lower extremities have 
been burned. 

. Inspect coagulum daily for cracks 
or areas of moisture at junction with 
healthy skin or in flexion creases. 
Excise these sources of infection with 
sterile scissors and cover with a 
single-layer gauze dressing cut to fit 
and moistened with saline for ad- 
herence. 

. Loose crusts over healed second- 
degree burns may be allowed to fall 
off spontaneously or be. picked off 
with forceps (eight to sixteen days). 

. The coagulum over third-degree 
burns will be adherent and contract- 
ed by the second week. This is the 
optimum time for mechanical exci- 
sion from the underlying subcutane- 
ous tissue and immediate or delayed 
grafting after one or two days of 
wet dressings, Furacin gauze, or oth- 
er type ‘of grease gauze. 

. Do not expose granulation tissue or 
raw surface at any time after re- 
moval of burn slough. 

. Do not continue exposure therapy be- 
yond the third week in full-thickness 
burns even with intact coagulum. 
tempted. Keep knee and elbow joints 
in extension. 
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Deep burns of the hands should be 
put up in the position of func- 
tion with a bulky dressing for at 
least forty-eight hours to encourage 
maintenance of this position when 
the dressing is removed. 

Whether covering bandages are 
employed or not, the present ten- 
dency in teaching hospitals is to 
frown upon any local medication 
in burns, even Vaseline gauze, dur- 
ing the acute stages. Furacin-im- 
pregnated gauze or wet dressings 
of saline, plain or incorporated with 
a specific antibiotic, are employed 
on open burn wounds and in prep- 
aration for grafting, which should 
be scheduled as a rule between two 
and three weeks after injury if the 
patient’s general condition is satis- 
factory. As much raw area as pos- 
sible should be covered at the first 
operative procedure, if several are 
required. 

When more than 50% of the 
body surface is involved, homo- 
grafts may be lifesaving at times 
but use delays by many weeks the 
final healing time since the grafts 
must be replaced ultimately with 
the patient’s own skin except in the 
case of identical twins. Metabolic 
equilibrium cannot be reestablished 
until the continuity of the skin is 
restored. For this reason, cosmetic 
considerations should be sacrificed 
for coverage, using sheets or strips 
of skin cut from large dermatome 
or free-hand grafts. Deep pinch 
grafts are absolutely contraindicat- 
ed. Partial-thickness transplants will 
survive as readily without rendering 
the donor areas unfit as further 
source of skin for coverage in ex- 
tensive burns. 
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GREAT advances have been made 
in recent years in the treatment ot 
trauma. This progress has 
been due in part to the stress placed 
on adequate first aid and compe- 
tent transportation of the injured. 

The however, 
have come through new technics in 
the surgical handling of the vari- 
ous traumatic aided im- 
| measurably by the discovery of the 
antibiotic drugs. 

But, with all these 
have our end results improved ap- 
) preciably? Doubt is cast upon this 
groin when one realizes that of 
§1,952,000 people injured in indus- 
btry in the United States in 1950, 
Pabout 84,000 have some degree of 
permanent disability. Further esti- 
Pmates indicate that there 
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are in 
Hthis country today some 2,000,000 
Epersons disabled as the result of in- 
Hjury or disease who could be re- 
Hhabilitated and placed in gainful 
oe To be sure, the nature 
fof some injuries precludes anything 
but partial or total disability. How- 
ever, many other injured persons, 
after receiving adequate care dur- 
ing the emergency, do not reach 
the anticipated result, with conse- 
quent long convalescence and fail- 
ure to retura to gainful employ- 
ment. 
Evidence of 
*Clinical 
Surgeon, 


such end results ts 


Professor of Orthopedic 
VI Surgical Service, 


Surgery, 
Boston City 
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M.D.” 


found in the fact that although 
4,430 persons injured on the job 
while under workmen’s compensa- 
tion were returned to work in 1951 
under the federal-state program of 
vocational rehabilitation, the aver- 
age time lag between injury and 
referral for rehabilitation was seven 
years. Many factors undoubtedly 
operate to produce such prolonged 
disability. Legal entanglements per- 
mitted by existing unrealistic com- 
pensation laws are an example. But 
many patients could have been re- 
stored to gainful employment in a 
far shorter period of time if they 
had received more careful medical 
supervision. 

Those interested in the field of 
rehabilitation, including the federal 
government and many lay organi- 
zations, of which organized labor 
and management are representa- 
tive, are much more cognizant than 
the medical profession of the pro- 
longed disabilities that may result 
despite surgical proficiency. 

The training of the average sur- 
geon from the time he enters medi- 
cal school through his internship 
and residency is devoted almost ex- 
clusively to the management of 
emergencies and immediate conva- 
lescence. The postgraduate courses 
Stress the importance of accurate 
diagnosis and technic in handling 


Tufts College Medical School, Boston; Visiting 
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the acute lesion. Medical literature 
abounds in technic. 

Nowhere in the entire over-all 
picture is emphasis laid upon the 
importance of aftercare. Nowhere 
does a profound appreciation ap- 
pear of the problems that confront 
a patient. We in medicine are apt 
to feel that, once the wound is 
healed and fracture united, we have 
done our job. If we have done a 
fine surgical job, we believe a good 
end result must ensue. Nothing 
could be further from the truth. 

Responsibility to the patient does 
not end with the healing of surgical 
wounds—in fact, the real difficulty 
may then begin. Failure to recog- 
nize the importance of adequate 
surgical aftercare, including not 
only the specific therapy required 
for a maximum end result, but the 
recognition and treatment of the 
medical and psychologic complica- 
tions of trauma, represents the basic 
weakness of modern day medicine. 

To those interested in the field 
of trauma, the aim should be the 
restoration of the injured to self- 
sufficiency or to gainful employ- 
ment at the highest attainable skill 
in the shortest possible time. This 
should be the concept of rehabili- 
tation. Rehabilitation does not mean 
physical medicine exclusively, nor 
can the term be applied to voca- 
tional training or the correction of 
the psychologic effects of trauma. 
Physical medicine, psychiatry, and 
vocational training are invaluable 
to complete restoration but must be 
considered only as adjuncts in our 
over-all concept of true rehabili- 
tation. 

On what, then, does successful 
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rehabilitation depend? It depends 
first upon the extent and severity 
of the injury and the efficiency with 
which emergency first aid and trans- 
portation are carried out. 

Successful rehabilitation depends 
secondly upon the most important 
factor of all—the immediate defini- 
tive surgical care. In any injury, 
the exact nature and extent of the 
lesion must be recognized. No form 
of physical medicine or vocational 
training can compensate for or ob- 
viate inadequate surgical care. To 
insure maximum restoration of 
function, physicians must recog- 
nize their own limitations and not 
hesitate to call in those more capa- 
ble of treating the injury. 

Of almost equal importance is 
adequacy of treatment in the con- 
valescent period. In this phase of 
treatment we have fallen down 
badly, and here the gains in surgi- 
cal proficiency made in the past are 
apt to become nullified. Surgeons 
must learn the direct effect that 
aftercare has on the eventual result. 

Utilization of the minimum 
amount of splinting to permit early 
active use of uninvolved muscles 
and joints is of utmost importance 
in the restoration of function. The 
early active exercise of the in- 
jured extremity is vitally important 
in prevention of muscle atrophy 
and joint stiffness, particularly if 
long immobilization is required. 

In fractures of the wrist, for an 
example, minimum splinting and 
early motion do much to prevent 
the stiff fingers and frozen shoul- 
ders which often delay the return of 
function long after the fracture is 
healed. How many patients with 
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fractures of the ankle are retarded 
in resuming work because of an 
atrophied quadriceps that does not 
sustain the body weight after re- 
moval of the cast? 

Of equal value are general body 
exercises. Most patients confined to 

}bed are not so completely immo- 
'bilized that they cannot partake 
‘of activity to maintain general 
muscular tone. How many patients 
'confined to bed for weeks are un- 
necessarily retarded in ambulation 
‘because their general body tone 
thas been allowed to deteriorate 
'from lack of exercise which could 
have been given? 

| All patients, particularly those 
+who are ambulatory and at home, 
‘and especially when freed of all 
‘apparatus, must be given exercises, 
including work therapy, that will 
‘restore function to the greatest de- 
gree most quickly. 

| The patient must be given spe- 
icific instructions as to how, when, 
jand why the exercise is done. The 
surgeon must learn the nature of 
remedial measures and pay scrupu- 
Jous attention to the detail of treat- 
ment. Unfortunately, many feel 
that they have no time for such su- 
jpervision. 

At the present time, great de- 
mand exists on the part of many 
lay groups for the establishment of 
special rehabilitation centers. This 
demand is prompted by the reali- 
zation that adequate aftercare can- 
not be or is not given by the at- 
tending physician. The need for 
these facilities cannot be denied. 

The real need, however, is for 
the physician to realize that, once 
he has undertaken the care of a 


patient, his obligations to that pa- 
tient end only when restoration to 
as near normal as possible has ac- 
tually been accomplished. The phy- 
sician must, therefore, learn how 
to administer the most efficient 
type of aftercare or to utilize the 
services of individuals or institu- 
tions capable of doing so. 

Convalescence from a traumatic 
lesion may be retarded by the de- 
velopment or exacerbation of inter- 
current medical conditions. Not in- 
frequently, diabetes, nephritis, or 
anemia may be present and, unde- 
tected, do much to prevent re- 
covery. In such cases a competent 
internist may prove of great value. 

Another factor which all too fre- 
quently delays convalescence or 
causes total disability is the psy- 
chologic complication of trauma. 
In some unstable individuals neu- 
rosis Or mental depression develops 
to such a degree as to require psy- 
chiatric assistance. The longer this 
condition is allowed to exist, the 
more fixed it may become. The psy- 
chiatrist should be called when this 
complication is recognized. 

In many instances, however, de- 
pression is brought on, particularly 
in patients past middle age, by a 
feeling of insecurity from loss of 
income, loss of job, and mounting 
family expenses. Worry over in- 
ability to meet mortgage payments 
or to keep children in school has a 
deleterious effect on recovery. 

These psychologic effects of in- 
jury delay recovery and must be 
considered as real complications of 
trauma. Frank discussion with the 
patient usually reveals the cause of 
anxiety and often does much to re- 
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lieve the patient’s mind, even if 
nothing else is accomplished. Not 
infrequently, the physician knows 
how temporary financial assistance 
may be obtained and thus can af- 
ford some measure of relief. 

If the cause for concern proves 
to be loss of a job or inability to 
return to regular work, a telephone 
call by the doctor to the employer 
may bring forth a promise of the 
old job or of some new work. 

Knowledge that a job is avail- 
able upon recovery does much to 
relieve the defeatist attitude and 
proves a stimulus to recovery. 

The solution of such sociologic 
problems may hardly seem the 
duty of the physician. Patients, 
however, look to physicians not 
only for physical help but also for 
psychologic and, at times, spiritual 
help. The psychological effects of 
trauma are as real and as impor- 
tant as any surgical complication. 

In some instances the injury 
precludes any possibility of return 
to regular work. When this fact is 
obvious, the patient and his family 
should be informed as soon as it is 
thought prudent. Efforts should 
then be made to contact some in- 
stitution or agency interested in vo- 
cational training. The sooner such 
training is started, the earlier the 
patient will return to work at his 
highest attainable skill. 

Many people have been injured 
on a job because they had neither 
the physical nor psychologic re- 
quirements for the task. Vocational 
training based on the natural apti- 
tudes of the patient frequently re- 
sults in a better job. This argument 
may carry much weight with indi- 
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viduals who feel that they are too 
old to learn a new trade. 

Every state in the union has an 
office of vocational rehabilitation 
which operates in cooperation with 
the Federal Office of Vocational 
Rehabilitation. Under this federal- 
state program, not only is voca- 
tional training provided, including 
the expense of the training, but 
necessary surgical procedures and 
rehabilitation services may also be 
provided if a probability of return 
to gainful employment exists. Nu- 
merous other institutions, both 
public and private, interested in 
rehabilitation, are in operation. 

No one is in a better position to 
see that these facilities are utilized 
than the attending physician, yet 
most physicians are unaware of the 
existence of such institutions. Our 
medical societies could render a 
great service by familiarizing their 
members with the existence of reha- 
bilitation institutions and how their 
services may be used. 

Obviously, much work must be 
done to restore an injured person 
to gainful occupation at the high- 
est attainable skill. The physician 
must stick by the patient and watch 
for any complication, medical or 
psychologic, which will divert the 
patient from the plotted course. He 
must see that the patient gets the 
type of aftercare which insures 
maximum recovery in the mini- 
mum of time. If the patient is re- 
ferred elsewhere, the physician 
must see that the treatment does 
not lag. Recovery must be contin- 
uous and at all times supervised. 
The hand most capable of con- 
trolling progress is the physician’s. 


‘ 
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Fiberglas Cloth-Backed 
Reese Dermatape Aids 
Skin Grafting 


A new technique for obtaining accurate 
skin grafts is made possible with Reese 
Dermatape and the Reese Derma- 
tome}. This method enables a surgeon 
consistently and successfully to excise 
skin grafts from .008” to .034”, to 
tailor grafts quickly and accurately, 
and to transplant them without in- 
jurious stretching or contracting, and 
usually without suturing. 

Dermatape is an adhesive rubber 
splint, backed with glass cloth for 
stability. Attached to the rounded sur- 
face of the Dermatome, its adhesive 
surface clings to the donor’s skin, 
while a blade in the instrument excises 
the graft. 

Advantages of glass cloth backing 
Cloth woven of Fiberglas yarns was 
selected as the backing material for 
Dermatape because: (1) it will not 
stretch; (2) it has great tensile 
strength, will withstand maximum ten- 
sion on the Dermatome without break- 
ing; (3) it is impervious to aqueous and 
alcoholic solutions, and may be steri- 
lized adequately by immersion; (4) it 
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+Dermatape was developed by John D. Reese, 
M.D., Clinical Professor of Plastic and Recon- 
structive Surgery, Jefferson Medical College, 
Philadelphia, in conjunction with the Irvington 
Insulator & Varnish Co., Irvington, N. J., and 
the Lee Tire & Rubber Co., Conshohocken, Pa. 
Used with the Reese Dermatome, manufactured 
by the Bard-Parker Co., Inc., Danbury, Conn. 


firmly anchors the splint during ex- 
cision of the graft; (5) glass cloth per- 
mits easy separation of the splint and 
backing after excision of the graft, 
leaving graft and splint intact for 
transplantation. 

Both Dermatape and the Reese 
Dermatome are distributed ethically 
through surgical supply houses by the 
Bard-Parker Co., Ine. (Agent), 
Danbury, Conn. 

Inert, inorganic, nontoxic, non- 
allergenic, nonsensitizing, chemically 
and dimensionally stable... Fiberglas 
fibers produce no harmful effect on 
human tissue. For your copy of 
‘‘Pioneering Uses of Fiberglas Ma- 
terials in Medicine’, write Owens- 
Corning Fiberglas Corporation, Dept. 
29-11, Toledo 1, Ohio. 


FIBERGLAS 


*Fiberglas is the trade-mark (Reg. U. S. Pat. 
Off.) of Owens-Corning Fiberglas Corporation 
for a variety of products made of or with 
fibers of glass. 
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Medical Forum 


Discussion of articles published in MODERN MEDICINE 


is always welcome. 


Address all communications to 


The Editors of MODERN MebpIcINE, 84 South 10th St., 
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Obstetric Anesthesia*® 
Comment invited from 
E. M. Papper, M.D. 


Milton Smith Lewis, M.D. 


‘TO THE EDITORS: Among the 
‘more difficult questions in anesthe- 
siology is that posed by Modern 
Medicine: “What is the most satis- 
‘factory obstetric anesthesia?” 

The papers by Dr. William G. 
Caldwell on low spinal anesthesia 
and by Drs. R. A. Gordon and M. 


Vivyan Morton on trichlorethylene 
Gllustrate only two answers to this 
iquestion, which has had a great 


many other suggested solutions. 
‘The results described in both stud- 
Jes are eminently satisfactory. How- 
ever, equal claims have been pre- 
sented for most of the other anes- 
Mhetic agents and technics currently 
and historically available. The ques- 
‘tion is far from settled. 

A method of providing satisfac- 
tory obstetric anesthesia should in- 
clude several features: 

1] Pain relief must be adequate. 

2| Progression of labor should be 
interfered with not at all or minimally. 

3] The anesthetic method should 
provoke no undue obstetric complica- 
tions. 

4] There should be no significant 
eTect upon the fetus. 

MoperN Mepicine, Apr. 1, 
pp. 97-98, 99-100. 


1952, 
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| am not aware of any method of 
anesthesia which can meet these re- 
quirements. Efforts should be made 
to reach these goals, since maternal 
mortality is not completely elim- 
inated by any method of anesthesia 
thus far described. Furthermore, al- 
though the mortality rate of the 
newborn has been significantly im- 
proved, this period of life is still 
perhaps the most vulnerable. With- 
out doubt, the vulnerability of the 
newborn is related, at least in some 
part, to the anesthetic experience of 
the mother. 

One can make an almost equally 
good case for inhalant anesthetic 
agents of the type described by Drs. 
Gordon and Morton (trichloreth- 
ylene) and other agents which act 
for a short time without producing 
significant side effects. Nitrous ox- 
ide and oxygen (at least 20% oxy- 
gen) and divinyl ether are two 
other agents which have proved 
satisfactory. Ether, cyclopropane, 
and ethylene have also been used, 
and if considerable care is exercised 
to avoid the anoxia associated with 
obstructed respiration and the un- 
due depression of profound nar- 
cosis, these agents are also helpful 
in obstetric problems. 

Satisfactory obstetric anesthesia 
has been obtained with conduction 
methods. Among them, caudal 
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block, either fractional or in single 
dose, low spinal anesthesia, and 
local or pudendal block have found 
considerable use. The combination 
of lumbar sympathetic block and 
light nitrous oxide—oxygen inhala- 
tion for the actual delivery has also 
been satisfactory. 

One gains the impression from 
studying the reports in the light of 
practical experience, that almost 
any method precisely and _intelli- 
gently managed can provide equally 
good results from the standpoint of 
mother and baby. In fact, at the 
Sloane Hospital for Women most 
of the methods and agents which 
have been described are employed 
with apparently little difference in 
the influence upon maternal compli- 
cations or fetal morbidity or mor- 
tality. Obstetric anesthesia, then, is 
the most satisfactory when methods 
» currently available are intelligently 
used. Particular care must be exer- 
» cised to minimize the complications 
inherent in each one. 

FE. M. 
New York City 


PAPPER, M.D. 


In the use of 


& TO THI 
lower spinal anesthesia in vaginal 
delivery, we have had considerable 
experience and agree with Dr. Cald- 
well that any physician with a rea- 


EDITORS: 


sonable amount of training and 
proper obstetric judgment and tech- 
nic can administer saddle block 
anesthesia for the relief of pain 
during labor and delivery with a 
high degree of safety. 

We would like to emphasize that 
individualization is of paramount 
importance in the selection of any 
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agent for the production of obstetric 
analgesia and anesthesia. The con- 
traindications as outlined are sound. 

In our series of cases, satisfac- 
tory analgesia was produced by 
Delvinal, 6 gr., with Demerol, 100 
mg., and scopolamine, 1/150 gr. 
This not only produces good anal- 
gesia but allays any fear of the 
needle and assures the patient’s full 
cooperation. 

Responsibility of the anesthetist 
obstetrician does not end with the 
insertion of the needle. Careful at- 
tention to the patient is an equally 
important prerequisite to success 
and complete safety, and the pa- 
tient must be followed closely by a 
competent attendant throughout la- 
bor and delivery. 

Spinal anesthesia is ideal in the 
presence of respiratory infection, 
tuberculosis, asthma, cardiac dis- 
ease, toxemia, preeclampsia, hyper- 
tension, diabetes mellitus, and pre- 
mature deliveries. The chief disad- 
vantages in our series of cases were 
nausea and vomiting, hypotension, 
and postspinal headache. 

We would like to emphasize that 
ergotrate intravenously should not 
be administered during lower spinal 
anesthesia. We had one fatality that 
occurred a few minutes after the 
administration of this oxytocic. 

Our results with lower spinal an- 
esthesia in vaginal deliveries have 
been highly satisfactory. The agent 
can be administered with safety by 
trained, competent personnel famil- 
iar with the technic and thoroughly 
aware of the dangers encountered 
in such a procedure. 

MILTON SMITH LEWIS, M.D. 
Nashville 


MODERN MEDICINE, September 1, 1952 








Glycosuria and 


Ketonuria 
in Patients Receiving 


ACTH or CORTISONE* 


All patients should have a complete urinaly- 
sis before receiving corticotropin (ACTH/or 
Cortisone. Particular attention should be 
paid to the presence of glucose or acetone 
in the urine. 

Frequent testing of the urine for sugar and 
acetone is recommended during the admin- 
istration of ACTH or Cortisone. 

The proper examination of the urine for 
sugar during treatment with ACTH or Corti- 
sone may reveal a number of prediabetics. 


Increase in insulin dosage is often required 
in the diabetic patient receiving ACTH or 
Cortisone. 





GALATEST 


(SUGAR-TEST DENCO) 
The simplest, fastest urine sugar test known, 








ACETONE TEST 


(DENCO) 
For the rapid detection of acetone in urine, 
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Galatest and Acetone Test (Denco) Oral Cortisone Ther. 


require no special laboratory equip- 
ment, test tubes, liquid reagents, or 


py 
Bronchial 
—E. Schwartz, M.D. 
—Journal of the 
American Medical 
Association, Decem- 


Combination Kit 
For Office — Medical Bag— 
Testing by patients at home. 
Contains a vial of Calatest and 
Acetone Test (Denco), a drop- 
per and color chart. Price $2.25 


external sources of heat. 


One or two drops of the specimen to 
be tested are dropped upon a little 
of the powder and a color reaction 
occurs immediately if acetone or re- 
ducing sugar is present. 


Patients are easily taught to use 
Galatest and Acetone Test (Denco). 


Write for descriptive literature. 


THE DENVER CHEMICAL MFG. CO., Inc. 
Dept. 92-Q 163 Varick Street, New York 13, W. Y. 
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Jiagnost 1X 


Here are diagnostic challenges presented as they confront the consultant from 
the first clue to the pathologic report. Diagnosis from the Clue requires un- 
usual acumen and luck; from Part Il, perspicacity; from Part I11, discernment. 





MM-222 


Case 


ATTENDING M.D: The 
next patient is a 
30-year-old woman 
whose chief symp- ~ 
toms are weakness t 
and shortness of 
breath. This began 
with a severe cold 
about three months 
ago, which persist- 
ed for three weeks. 

She has had a cough 

since that time and 

raises small amounts 

of frothy sputum, 

never with blood and never with 

a bad odor. She has now come to 
| the hospital. 

WISITING M.D: This is a chronic dis- 

order. What symptoms brought 
the woman to the hospital? 

ATTENDING M.D: Malaise and dysp- 
nea were definitely increasing 
for a week. She has no fever or 
chest pain, 

VISITING M.D: The important ques- 
tion is: What does the roentgeno- 
gram show? 

ATTENDING M.D: There are in- 
creased lung markings in. all 
fields. In the lower part of the 
right chest is a density which ob- 
literates all regular lung mark- 


K Sy ; 
7 


ings. The broncho- 
gram is normal; the 
bronchoscopic ex- 
amination showed 
nothing abnormal. 
Vital capacity was 
only 25% normal. 

VISITING M.D: Has the 
sputum been exam- 
ined for tuberculo- 
sis and for cancer 
cells? 

ATTENDING M.D: Yes. 
The laboratory re- 
ports no cancer cells 
and no tubercle ba- 
cilli on smear, after 
concentration or in 
the gastric contents. Sedimen- 
tation rate is normal; sputum has 
been injected into animals and 
cultured. The patient does not 
have fever or clubbing of the 
fingers. Would fluoroscopic ex- 
amination help us? 

VISITING M.D: I think we should do 
a fluoroscopic examination but 
doubt that anything will be def- 
initely contributed. The problem 
is that this woman has some dif- 
fuse pulmonary disease, greater 
in the right lower lobe. The ques- 
tion is whether the condition is 
inflammatory, degenerative, or 
neoplastic. We really have no 
good evidence, but I think... 





New aureomycin minimal dos- 
age for adults—four 250 mg. 
capsules daily, with milk. 
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From among all antibiotics, Dermatologists often choose 


AUREOMYCIN 


Hydrochloride Crystalline 


because 


Aureomcyin provides mild bacteriostasis in diseases of the skin. 
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VISITING M.D: 


DIAGNOSTIX 


PART II 

that the patient 
has a tumor, and that it is wide- 
spread, beyond surgical relief. 
We will observe her for a time. 


VISITING M.D: (One month later) 


The patient has _ progressively 
lost weight and is quite debili- 
tated. Dyspnea has increased but 
she has no fever. A process has 
now started in the left lower lobe 
and the one in the right lung is 
definitely spreading. Results of 
tests for organisms are still nega- 
tive. I am inclined to think this 
is a case of ... 


PART III 


VISITING M.D: Pulmonary adenoma- 
tosis. We will know before long. 
PATHOLOGIST: (At autopsy three 
weeks later) Significant findings 


are limited to the chest. We find 
no pleural adhesions, no fluid in 
the pleural cavity. The lungs are 
firm and nodular and cut with 
resistance. The lesions are of 
miliary type without caseation or 
necrosis which tend to coalesce 
and become large. The bronchi 
} are normal without cavities or 
ulceration. I wonder if this is a 
case of Boeck’s sarcoid? 


without invasion by the cells 
which seem to be piling up in the 
alveoli. Immediate lymph nodes 
are normal. 


PART IV 


VISITING M.D: All attempts to iso- 


late organisms responsible for 
pulmonary adenomatosis have 
failed. Some people believe this 
is a tumor. Characteristically 
there is an insidious onset and 
a steady progression: cough, 
rales, and progressive pulmo- 
nary decompensation. Alveolar 
adenomatosis in human and bo- 
vine disease appears to be similar. 
This is not the same as alveolar 
cell carcinoma, although the 
same controversy arises as to the 
origin of the cells—are_ they 
bronchogenic or from the alve- 
oli? I don’t know whether this is 
a neoplasm and if so, whether 
benign or malignant. Certainly 
all patients with the lesion die. It 
does not metastasize. The disease 
kills by progressive diminution 
of respiratory capacity. Roentgen 
diagnosis is difficult if not im- 
possible to make. Perhaps noth- 
ing short of thoracotomy and bi- 
opsy of the tissue will make a 
diagnosis in a living patient. No 


VISITING M.D: Or pulmonary ade- 
" nomatosis. 

PATHOLOGIST: Possibly. 
PATHOLOGIST: (One week later) I 


treatment is known. 








believe the pathologic picture is 
more consistent with pulmonary 
alveolar adenomatosis than any- 
thing else. We find no mitotic 
figures; I think the cells which 
fill the lung are bronchogenic in 
origin. Except for slight fibrosis, 
the alveolar stroma is healthy and 
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§ Circulation 

Estrogen and Atheroma 

'Not only is coronary atherogenesis 
'in chicks prevented by oral doses 
fof estrogen, but lesions already 
} formed are reduced. Chicks fed a 
jmash containing 2° cholesterol 
hand 5% cottonseed oil have well- 
ideveloped lipid plaques in the cor- 
sonary arteries within five weeks. 
sAfter daily I-mg. injections of es- 
itradiol benzoate for the next three 
weeks with the same diet, few cor- 
onary lesions remain, and little or 
no fat is seen in residual plaques, 
reports Dr. Ruth Pick of Michael 
Reese Hospital, Chicago. The in- 
Rima is free of lipid, and remaining 
Meposits are found in the media, 
adventitia, and perivascular con- 
Mective tissue. 

Federation Proc. 11 


Hormones 

Parathyroid Tetany 

Benemid in daily doses of 2 gm. 
relieves tetany caused by chronic 
parathyroid deficiency. The serum 
phosphate level drops approximate- 
ly to normal in one to three days, 
Observe Dr. William S. Hoffman 
and associates of the University of 
Ilinois and Loyola University, Chi- 
In | instance, the symptoms 
were completely relieved for four 
months, although tetany recurred 
when Benemid dosage was stopped. 


Cago. 


Serum calcium levels rose only 
slowly after weeks of therapy, show- 
ing a dissociation from phosphate 
levels not seen with parathyroid 
hormone therapy. Benemid reversi- 
bly inhibits tubular excretion of 
penicillin or p-aminosalicylate and 
tubular reabsorption of urate. In 
subjects with intact parathyroids, in- 
organic phosphate reabsorption by 
tubules is not halted, possibly be- 
cause of the regulatory action of 
parathyroid hormone. 

Federation Proc. 11:231, 1952. 


Neurology 
Anticonvulsant Drug 


Dormison, a tertiary alcohol with 
hypnotic effect, is also antiepileptic. 
At Stanford University, San Fran- 
cisco, Dr. Ralph W. Schaffarzick 
and Beverly J. Brown found a wide 
margin between therapeutic and 
toxic doses. In rats, 48 mg. per 
kilogram reduced seizures, 102 mg. 
caused ataxia, and 250 mg. induced 
sleep. The drug had a synergistic 
action with phenobarbital. When 
adults were given capsules contain- 
ing 250 mg. four times daily, grand 
mal convulsions were controlled 
well in 3 of 4 cases and petit mal 
in |. The only undesirable reac- 
tions noted were irritability and 
some insomnia. A special advan- 
tage was smooth action with rela- 
tively infrequent administration. 
Stanford M. Bull. 10:106-109, 1952. 
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Anticonvulsants 
Control of Seizures 


Grand mal and psychomotor at- 
tacks may be controlled by Hibi- 
con, a compound differing pharma- 
cologically from other anticonvul- 
sants. Petit mal is not affected. The 
}drug is known chemically as N- 
tbenzyl-8-chloropropionamide. In us- 
fing the oral route, Dr. C. D. 
|} Hawkes of the University of Ten- 
inessee, Memphis, giving the drug 
}three or four times daily, with bar- 
tbiturates in some instances, reports 
padequate control was achieved in 39 
fof 59 patients. The adult dose 
franges from | to 2 gm.; the chil- 
idren’s dose from 0.25 to 0.5 gm. 
Toxic reactions and side effects are 
‘uncommon. Hibicon, when effec- 
itive, is preferred even by patients 
whose convulsions have been treat- 
fed successfully by other agents. 

B. Neurol. & Psychiat. 67:815-820, 1952. 

| 

Yndustrial Medicine 


Health of Uranium Workers 


Wo health damage from radioactiv- 
ity has been found in more than 
1,100 workers in the uranium mines 
and mills of Colorado, Utah, New 
Mexico, and Arizona. In an interim 
Teport released by the Public Health 


Service, Surg. Gen. Leonard A. 
Scheele expresses the belief that, 
with exercise of proper precautions, 
a man should be able to do any 
potentially harmful job without 
danger. American miners, working 
fewer hours on a one-shift basis, 
are not exposed immediately fol- 
lowing blasting, when radiation lev- 
els are highest. From a study in 


progress since 1950 under Dr. Sew- 
ard E. Miller, chief of the division 
of occupational health, specific re- 
commendations have evolved for 
the control of noxae. Among the 
most important are provisions for 
adequate ventilation, wet drilling, 
personal hygiene including daily 
showers and frequent change of 
work clothes, and preemployment 
and periodic physical examinations. 


Antibiotics 

Chloramphenicol Toxicity 

A rare idiosyncrasy to chloram- 
phenicol may cause fatal aplastic 
anemia. Although thousands of 
people are treated with no depres- 
sion of bone marrow, the drug 
should be reserved for dangerous 
infections by organisms known to 
be susceptible. Several patients 
have succumbed in different parts 
of the country, including 3 chil- 
dren of physicians. A 71-year-old 
woman and a man of 92 died of 
purpuric cerebral hemorrhage, each 
after 2 courses of therapy admin- 
istered some weeks apart, as re- 
ported by Drs. D. B. Claudon and 
A. A. Holbrook of Columbia Hos- 
pital, Milwaukee. Fatal aplastic 
anemia of a young man and 2 little 
girls after prolonged intermittent 
therapy with chloramphenicol were 
observed by Dr. R. K. Smiley and 
associates of the University of 
Utah, Salt Lake City. Dr. Phillip 
Sturgeon encountered 6 fatalities at 
Los Angeles Children’s Hospital. 
In at least 4 instances, prolonged 
intermittent medication was given 
in small doses for minor illness. 
J.A.M.A. 149:912-922, 1952. 
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you...and your 
hypertensive patient... 
have a right to expect 


REPETITION 
of RESPONSE 


to minimal nitrite dosage 


In long-term therapy, when the patient fails to get con- 
sistent hypotensive effect from nitrites, consider the pogsi- 
bility of developed tolerance. 

Unless therapy is based continuously on minimal effec- 
tive dosage . . . adjusted to patient tolerance .. . consistent 
repetition of response to nitrites is unlikely.! 

With the Rutor “interruption regimen,” you can 
usually maintain hypotensive response indefinitely. RuTOL 
provides an established minimum effective nitrite dose (16 
mg. of mannitol hexanitrate) together with rutin (10 mg,), 
to guard against vascular accidents, and phenobarbital 
(8 mg.), for cerebral sedation. 


1. Goodman and Gilman: The Pharmacological Basis of Therapeutics; New 
York, The Macmillan Co., 1941. 
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SHORT REPORTS 


Nutrition 
Eskimo Metabolism 


The high basal metabolism of Es- 
kimos in their native habitat is 
partly the result of the specific dy- 
namic action of protein. Among 73 
Eskimos from 4 _ localities, Dr. 
Kaare Rodahl of the Ladd Air 
Force Base, Alaska, noted highest 
values with the largest protein in- 
take. The average basal metabolic 
rate fell from plus 8% to minus 
8% on shift to the white man’s diet 
and rose to the former level with 
return to the customary meals. Es- 
kimo and white subjects had identi- 
cal basal metabolic rates under the 
same living conditions. The average 
level of 14 natives living on native 
food was 8% above the DuBois 
standard. 

Federation Proc. 11:130, 1952. 


Nutrition 
Calcium Absorption 


The proportion of a supplementary 


calcium ration absorbed is related 
to the type of food eaten, find Drs. 
Billy M. Hightower and Edward 
F. Williams, Jr. At the University 
of Tennessee, Memphis, young rats 
were fed 16 gm. of lean meat a day 
for five days. At the end of the third 
day, each animal received by stom- 
ach tube 5 mg. of radioactively la- 
beled calcium, as did rats eating 
glucose and Celluflour. Urine and 
feces were collected for two days, 
and tissues were examined post 
mortem. The rats that ate the 
meat absorbed 46% of the admin- 
istered calcium and the others, 
68%. 


Federation Proc. 11:230, 1952. 


Diabetes 
Acetone in the Breath 


Significantly higher amounts of ace- 
tone are exhaled by normal non- 
fasting females than by males, but 
in both the quantities are much 
smaller and less variable than in di- 
abetic patients. Margaret J. Hen- 
derson, M.A., and associates of the 
University of Toronto and the West- 
ern Reserve University, Cleveland, 
found the range in the healthy 
group to be from 1.3 to 12.7 yg. 
per gram condensate per square 
meter of body surface compared 
with 2.3 to 42.6 wg. in the diabetic 
group. More acetone is exhaled by 
young than by old diabetic patients. 
Diabetes 1:188-193, 200, 1952. 


Otology 
Test for Perceptive Deafness 


Conductive deafness may be dis- 
tinguished from perceptive deaf- 
ness simply by measuring hearing 
acuity before and after placing a 
small amount of glycerin in the ex- 
ternal auditory canal. Normal ears 
lose 45 to 60 decibels at 2,048 
cycles per second after instillation. 
All of 20 persons with perceptive 
deafness examined by Drs. Tokuro 
Suzuki and Takeshi Hirose, Shinshu 
University, Matsumoto, Japan, had 
losses of 30 decibels or greater aft- 
er glycerin was instilled. The ef- 
fect of glycerin is much less with 
conductive deafness; a loss of 15 
decibels or more was observed in 
only 4 of 32 cases. The glycerin 
test is not indicated if the hearing 
loss is less than 40 decibels before 
instillation. 

Arch. Otolaryng. 55:465-467, 1952. 
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A vagal blocking agent 


for peptic ulcer 


with LOW incidence 
of SIDE EFFECTS 


PRANTAL” methylsulfate (diphen- 
methanil methylsulfate) is an 
effective anticholinergic agent 
for treatment of peptic ulcer. 
Pain, pyrosis, nausea, and other 
symptoms of this syndrome are 
apidly relieved. Troublesome 


side effects seldom occur. 


.M. Tablets 100 mg. q. 6 h. 
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SHORT REPORTS 


Radioactivity 

Radiation Effects on Fertility 
Genetic damage resulting from ir- 
radiation indicates that extreme 
caution should be exercised in the 
voluntary exposure of humans to 
relatively low levels of ionizing 
rays. In controlled tests on rabbits 
at Oak Ridge, Tenn., Dr. R. L. 
Murphree and associates of the Vet- 
erinary Corps, U.S. Army, found 
that treatment of males with 100, 
200, or 300 r prior to mating may 
increase the frequency of resorp- 
tion of whole litters in normal fe- 
males. The greater loss of eggs in 
each of the groups examined sug- 
gests either some interference with 
fertilization or such early fetal 
death that decidual reaction result- 
ing in development of the placen- 
toma was not initiated. 

Science 115:709-711, 1952. 


Diagnosis 

Trichomonas and Cancer 
Chronic infestations with Tricho- 
monas can produce such atypical 
changes in the cervical epithelium 
that differentiation from carcinoma 
in situ is difficult. Presence of the 
organism and the associated cell 
atypia, superimposed upon radia- 
tion sequelae in a smear from a 
treated carcinoma patient, are not 
rare. Eleanor Bechtold, R.N., and 
Norbert B. Reicher, M.D., of the 
Syracuse Memorial Hospital and 
the State University of New York, 
Syracuse, emphasize the impor- 
tance of obtaining endocervical 
samples with a sharp curet, prep- 
aration of multiple sections of the 
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biopsy material, and comparison of 
repeated samples. Cells of true 
carcinoma in situ are in no way 
different from those of an early in- 
vasive tumor. Cytologic and _his- 
tologic study has established the 
following diagnostic criteria: Carci- 
noma in situ tends toward anaplas- 
ia; the lesion starts in the germinal 
layer and works outward, and the 
process is irreversible. Atypical 
changes caused by trichomonad in- 
vasion show prosoplasia, begin in 
the outer portions of the epithelial 
layer, and extend inward; these 
changes are reversible. 

Cancer $:442-457, 1952. 


Obstetrics 
Medical Abortion 


A folic acid antagonist taken orally 
in the first trimester of pregnancy 
usually causes a deficiency result- 
ing in death and spontaneous deliv- 
ery of the fetus. At the University 
of Washington, Seattle, 6 to 12 mg. 
of 4-aminopteroyl glutamic acid 
was effective in producing abortion 
in 10 of 12 cases. The only mater- 
nal reaction was slight transient de- 
pression of hemoglobin and the 
leukocyte count. In 3 of the older 
embryos, including 1 of 54 days, 
the cranium was malformed. When 
removed surgically, 2 were alive; | 
died and was delivered sponta- 
neously. Dr. John B. Thiersch warns 
that the drug should be employed 
for therapeutic abortion only when 
Operative intervention is possible. 
Survival or death of the fetus can- 
not be proved by the usual preg- 
nancy tests. 

Am, J. Obst. & Gynec. 63:1298-1304, 1952. 
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a new chapter 
in penicillin history 


Invection BICILLIN 600 


a truly long-acting penicillin 


... for blood levels that extend 2 weeks or more—several times longer 
than those produced with any other penicillin preparation 


.-.for use when prolonged penicillin protection is desired: 
p> To prevent recurrent attacks of rheumatic fever 


p> For prophylaxis after tonsillectomy or tooth extraction in 
cases of rheumatic fever, rheumatic heart disease or congenital 
heart disease 


p» To prevent complications from secondary bacterial infections 
in virus diseases 


aluable in pneumococcal, H. streptococcal and gonococcal infeetions. 
upplied: INJECTION BICILLIN 600—600,000 units in 1 cc. Tubex® with sterile needle 


INJECTION 
BICILLIN* 600 


Benzethacil 


N,N’-dibenzylethylenediamine dipenicillin G 


Died 


® 

















Nellie Nifty.R.N| 














...BUT THE DOCTOR CAN'T SEND 
TYVWYOu TO THE HOSPITAL JUST 

BECAUSE YOUR MOTHER-IN-LAW 
71s VisiTING You. ” 























“XI ATE A HEAVY BREAKFAST SO 
THE DOCTOR WOULDN'T HAVE TO : og * ed 
WORK ON AN EMPTY STOMACH." “DROP THAT GUN!* 
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Physicians’ - Sodium Ethalyl. 
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new Premo 

specialty. 
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SODIUM 
Sea 


QUICK AND LONG LASTING HYPNOTIC 


Ethalyl combines quick acting pentobarbituri 


acid with tong acting phenobarbital The 


bal 
anced proportions of these twe verlapping 
Nypnotics act synergistically 

your patient asleep 

Sodium Ethalyl is available a:< 
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2 grains Write on your letterhead 
| 
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PREMO 


Premo Pharmaceutical Laboratories, Inc. 


South Hackensack, N. J. 
POPPE coro EPP ee rT 


3 2 - Premo Pharmaceutical Laboratories, Inc. South Hackensack, N. J. 














Please rush me sample of your new product — 
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FACTS ABOUT 


yn thetic 


In only four years synthetic detergents have made a tremendous change in the 
household washing habits of American housewives. At the start of 1948 they 
accounted for less than 10% of the “laundry soap” business; by the end of 1951 
they accounted for over 60%. The product enjoying the greatest popularity in 
this classification (Tide) is currently being used by one woman out of every four 
who do their own dishes, and one out of every three who do their own laundry. 


For your information the Chemical Division of The Procter & Gamble Company 
has prepared this article, discussing some of the differences between synthetics 


and soaps which formerly were widely used. 


How synthetic detergents differ from soaps 


Synthetic detergents are organic com- 
pounds with molecules whose opposite 
ends are highly polarized like those of 
soap; one end consists of the type of struc- 
ture which is oil soluble, the other con- 
sists of the type which is water soluble. 

Magnesium and calcium soaps formed 
by interaction of sodium soaps with 
water hardness are among the most in- 
soluble of compounds. The precipitation 
which occurs with soap in hard water 
wastes soap and causes cloudy glassware 


and unsightly deposits. The “tailor-made” 
molecules of synthetics do not form these 
insoluble compounds in hard water. 
They leave surfaces cleaner... free of 
any precipitated “soap film” formed dur- 
ing rinsing. Also, unlike soaps, in solu- 
tion, synthetics can be used at almost 
any pH. Soaps must be kept at pH 10 or 
above, or they will split into fatty acids. 
Most synthetic products in general use 
have solution pHs from 6.0—10.0. Few 
are above the pH of soap. 


The special washing abilities of synthetic detergents 


As a consequence of the above character- 
istics, synthetics are particularly well- 
suited for washing off acidic soils which 
would destroy soap. Since they aren’t 


destroyed by hardness or by salts of other 
metals as soaps are, they are well-suited 
to washing a great variety of things which 


could be washed only with alkalis before. 


The effect of synthetic detergents on bacteria 


The synthetics in general use have about 
the same effect on bacteria as soaps—that 
is, some germicidal effect on some strains, 
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but for creating relatively sterile condi- 
tions they rely more on removing bac- 
teria than on killing them. 





Detergents 


The effect of synthetic detergents on skin 


Over the past seven years, Procter & 
Gamble has included synthetic deter- 
gents in the continuing series of tests to 
measure the effect of washing products 
on skin. In addition to the routine patch 
and arm-immersion tests, Procter & 
Gamble has conducted, under careful 
medical supervision, extensive clinical 
and home-usage tests of all its products, 
including the new synthetics. These tests 
indicate that household detergents in use 
today, as a class, do not differ greatly in 
their effect on the skin from the general- 
purpose package soaps which have been 
used for years. Some have a lower pH 
than soaps and, hence, less effect on 
persons sensitive to alkali. 

Like soaps, the detergents generally 
are mild primary irritants, but a fact not 
generally realized is that on the average 
person subjected to patch or immersion 
tests, most detergent solutions cause less 
skin reaction than do soap solutions. 


Women have had many years in which 
to learn whether or not all soaps or cer- 
tain soaps prove irritating. Problems aris- 
ing from the effect of soap on skin have, 
therefore, been spread over decades, In 
the case of washday detergents, almost 
every woman in America was exposed 
to these products in a concentrated 
period of two or three years. 

This widespread use of synthetics, to- 
gether with their relative newness on the 
market, have resulted in a situation where 
synthetics are likely to be suspected as the 
cause of many cases of dermatitis where 
they probably are not involved. With al- 
most all housewives now using synthetics 
for one or more purposes in their homes, 
it is inevitable that when a physician sees 
a case of hand dermatitis, a history of ex- 
posure to detergents will be obtainable. 
The significance of the dermatitis must 
be appraised against the background of 
the wide use of the detergent products. 


FOR FURTHER INFORMATION, send for free booklet, “About 


Synthetic Detergents — Facts 


for Physicians.’’ Write: 


The Procter & Gamble Co., Box 687F, Cincinnati 2, Ohio. 
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TIDE... 


THE SYNTHETIC DETERGENT THAT OUTSELLS 
ANY OTHER WASHING PRODUCT BY 3 TO 1! 











GOOD FOR 
GRANDMA, T00! 





Sample 
» 12 at, AM and PM 


BORCHERDT MALT EXTRACT CO 
Chicago 12, Ill / 


217 N. Wolcott Ave. 
Borcher dt BENS Mt) | eotearsea 


strike at the 
source of pain, 
ee urgency, dysuria 


Effective urinary antisepsis 

URISED rapidly reduces irritation and 
pus cell count through the proved anti- 
bacterial action of methenamine, salol, 


methylene blue and benzoic acid as they 
are secreted in the urine. 


aL 


K 


Spasm relaxation 
URISED banishes genito-urinary pain 
caused by spasm, by exerting the depend- 
able parasympatholytic action of atropine, 
hyoscyamine and gelsemium 

Literature and samples on request 


CHICAGO PHARMACAL CO. 


5547 N. Ravenswood Ave., Chicago 40, Ill. 
Los Angeles + Seattle 


ARTHRITIS | 


ONE GELUCAP WEAPON FOR 3-WAY THERAPY 


Year after year EOREX has demonstrated 
its effectiveness as a systemic means of 
alleviating pain, reducing swelling, in- 
creasing joint mobility. Rational formula 
plus GELUCAP FORM provide maximum 
absorption and utilization 

Send for Sample and Literature 


VITAMIN E 
EDREX {= 
WILCO LABORATORIES 
800 N. Clark St., Chicago 10, Ill. J 


BILE SALTS 
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| atvents... 
I have met 


$1 for each 


@ The editors will pay 
contributions 


story published. No 
will be returned. Send your exper- 
iences to the Patients 1 Have Met 
Editor, MODERN MEDICINE, 84 
South Tenth St., Minneapolis 3, Minn. 
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Nothing Drab 


I had just completed a physical ex- 
amination of Mr. Five-by-Five whose 
protruding stomach had _ hidden his 
feet from his view for years. 

“I am afraid, sir,” I said, 
have to diet.” 

“Why?” he asked, 
now ?”—M.E.H. 


“vou'll 


“What color is it 


The Promised Land 


(Seen in Publishers’ Weekly by S.A.v.) 

Another custom which Mr. Bailey 
observed was that the store extended 
100 per cent credit to medical stu- 
dents during their entire academic 
careers. They would order books and 
use them and after they were grad- 
uated would pay up. This proved to 
be a good policy, for physicians do 
very well in Sweden. 





“Go slow. 1 get air-sick.” 


September 1, 1952 
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SIX DAYS BEFORE 
THE MENSES... 











is the time to begin giving... 


M-MINUS & 


to eliminate 


Premenstrual Tension...Dysmenorrhea 


M-MINUS 4G is the rational pharmacologic approach’? and the clin- 
if £ PE 


ically effective treatment*®** for relief of breast tenderness, abdominal 
distention, headache, cramps, psychic upsets and general malaise preceding 





and accompanying menstruation. 


M-MEINUS 4—an agent for the effective control of premenstrual 


tension and dysmenorrhea— 


... blocks the accumulation of excess tissue fluids responsible 
for most of the symptoms 
... alleviates aches and cramps 


... reduces mental excitability 


Each tablet contains: N,N-Dimethyl-N’-(2-pyridyl)-N’-(p-methoxybenzyl) ethylenediamine 8-bromo- 
theophyllinate [pyrabrom] 50 mg., and acetophenetidin 100 mg. 


1. Robinson, F. H., Jr., and Farr, L. E., Ann. int. Med., 14:42 
(1940 

. Bickers, W. and Woods, M., Texas Rep. Biol. Med., 9:406 
(1951) 

. Vainder, M., Indust. Med. & Surg , 20:199 (1951) 

3 eben. W. and Woods, M., New England J. Med., 245.453 
(i951) 
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-PROTAMID i 


(SHERMAN) 


An Improved Therapy 


in CHICKENPOX 


(VARICELLA) 


DISCUSSION 


“Protamide has been 
wie’ used successfully for 
t@ school and lessens the possibility of dis- treatment of chickenpox. 
figuring scars from scratching. There wen prone 
relief of pruritis, 
The incidence of secondary infections and fever, discomfort, and 
definite amelioration 


severe complications, while nor common, may be and shortening 
of the disease."’* 


@ Protamide provides a new method of treat- 


ment in chickenpox which hastens the return 


reduced by prompt treatment with Protamide. 
One injection a day for two days is the dos- 


age suggested in this clinical report. Protamide Stalrer, 1 Witees OE 
rer, ft. } rer, VU. &., 


is non-toxic and safe. Lehrer, H.G.; Ohio State Med 
, : Jr. (Jan.) 1951. 
The dramatic results obtained in the treat- A card marked “chickenpox” wil 


ment of herpes zoster with Protamide sug- bring you reprints ond literature 


gested its value in the treatment of chickenpox. 


gsHERMAN LABORATORIES 


spiOLVOGICALs * PHARMaceYTICAt® 


R DETRO 
winoso IT 15, MICH. 10% anGerle® 





Vein Attempt 


A recently delivered patient com- 


plained of an aching sensation in the 
vulvar region. When I told her that 
she had varicose veins of the vulva, 


she exclaimed, “But what can you do | 


for them? I certainly can’t wear an 


elastic stocking there!”"—D.A.A. 


Standard Equipment 


The dinner party was given in the 
midst of the hay fever season. One 
of the guests, allergic to ragweed, 
took two handkerchiefs 
tucking one in her bosom. At the 
table she felt the need for a fresh 
handkerchief, and began rummaging 
to the right and left in her bosom. 
Suddenly realizing that conversation 
had ceased and everyone was watch- 
ing her, fascinated, she murmured in 
confusion, “I know I had two when I 
came.” —T.W.T. 





on a yom 
PED ATR ICN 








Voice of Authority 


The young psychiatrist at the in- 
duction station was having difficulty 
establishing rapport with the lads from 
the Ozarks. 

“Now tell me,” the psychiatrist 
asked the mountain boy, “do these 
voices you hear at night really bother 
you much?” 

“Yep,” said the lad. 

“What does the voice say, son?” 

“It's my old man,” he explained, 
“velling for me to get out of bed and 
build a fire.”—Hn.c.c. 
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| fruits, cereals, etc., 





| Your Rx for 





| INAL"timed-enteric sealed” 
| coating. Seal-Ins Coating pro- 
| vides medication without gastric 


“STAINLESS “STEEL 


vivo 


- AUTO EMBLEMS 


$4.50 


Made with solid Bronze 
Letters riveted to heavy 
shield-shaped stainless 
steel embiem. ry 
SEE YOUR SURGICAL 

SUPPLY DEALER OR ; 
WRITE FOR CATALOG, 


CER srwcves 


7. 13th Se iCiaseumeas PAL 


CELLU 


SUGARLESS 
SWEETENER 
Ne Food Valve 


A combination of saccharin and vegetable 
gums. Pours like powdered sugar for use on 
Also for the Diabetic. 
Write for Catalog of Diet Foods. 


CELLU3:. LOW ay Dood 


CHICAGO eel SUPPLY HOUSE 


Wert v 





FOR FASTEST SPERMICIDAL 
=; TIME MEASURABLE 


“timed-enteric 
sealed’’ Aspirin tablets can be 
filled mow at your pharmacy. 
Prescribe SEAL-INS 


ACETYLSALICYLIC ACID 


Seal-Ins Coating is the ORIG- 


5 grs.-#235 
10 gr5-#240 


irritation and protects the medicamene against 


| the action of gastric juices where such protec- 
tion is desirable. Seal-Ins Coating is dependable, 


requiring moisture only for disintegration. 


SEAL-INS LABS « 2857 E. 11th St, Les Angeles 23 








Abbott Laboratories 

American Optical Co 

Ar-Ex Cosmetics, Inc 

Averst, McKenna & Harrison Ltd. 


Becton, Dickinson & Co 
Borcherdt Malt Extract Ce 
Borden Co., The 

trewer & Co., Inc 
Burdick Corp., The 


( 
A gentle laxative modifier of milk. One or ! : arma a tcda ine hae 
two tablespoonfuls in day's formula —or } Chicago Dietetic Supply Ho 
in water for breast fed babies — produce ( 
marked change in stool. Send for samples. ‘ 

BORCHERDT MALT EXTRACT CO ; 
217 N. Wolcott Ave Chicago 12, Ill 


hicage Pharmacal Co 
hileott Laboratories, In 
iba Pharmaceutical Prod 


Ine 80-3 


Denver Chemical Mfg. Co 
Desitin Chemical Co 
Borcher dt MALT SOUP Extract Diaphragm & Chemic al Co 
Fleet, C. B., Co., Ine 
Gomeo Surgical Mfg. Corp. 
Harrower Laboratory, Ine., The 
Hoffmann-LaRoche, Inc 
Homemakers’ Product Corp 


Irwin, Neisler & Co. 





SEX MANUAL oy 
FOR THOSE MARRIED OR ABOUT TO BE mate ll, Por 
Sixth Edition, Revised. A medical best selier ‘ 
Thirteen printings, 450,000 copies. Lakeside Laboratories, Ine 
By G. Lombard Kelly, A.B., B.S.Med., D. Lederle Laboratories Divis 
Ethically distributed. Sold only to phy- McNeil Laboratories, Ince 
ician medical student nurse medical M & R Laboratories 
bookstores or on physician's prescription. Maltbie Laboratories, Inc 
Some of the 25 chapters cover sexual Mead Johnson & Co. 
lubricants, use of condom, first inter- Merrell, Wm. S., Co 
1 The . son 2nd Cover, 
course, frequency, positions, clitoris con- 
tact, orgasm delay by local anesthesia. Natick Pharmacal Laboratories 
impotence, climacteric, birth control, ete, National Drug Co., The 
Paper cover, 96 pp., 17 cuts. Single Nepera Chemical C 
copy, $1.00; 2to 9 copies, 75c¢ ea.; 10 to 24 Neurology 
copies, 70c ea., 25 to 49 copies, 60c ea O'Leary, Lydia, Inc. 
§0 to 99 copies. 50c ea., 100 or more, 45« Organon, Inc 
ea. POSTPAID. Terms: remittance with Owens-Corning Fiberglas Co 
order; NO C.0.D.'S Patch, E. L., Co., The 
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A dividend of twenty-five cents 
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clared payable August 20 tostock- Strong, F. H., Co. 
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When prescribing Ergoapio! (Smith) with Savin 

for your gynecologic patients, you have the 
assurance that it can be obtained only on a written 
prescription, since this is the only manner in which 
this ethical preparation can be legally dispensed 
by the pharmacist. The dispensing of this uterine 
tonic, time-tested ERGOAPIOL (Smith) WITH SAVIN 
—only on your prescription—serves the best interests 
of physician and patient. 

INDICATIONS: Amenorrhea, Dysmenorrhea, Menorrhagia, 
Metrorrhagia, and to aid involution of the postpartum uterus. 
GENERAL DOSAGE: One to two capsules, three to four 
times daily —as indications warrant. 


In ethical packages of 20 capsules each, bearing no directions. 


ERGOAPIOLS"™ wir SAVIN 


Literature Available 
to Physicians Only. 


Ethical protective mark, M.H.S., 
visible only when capsule 
is cutin hail at seam 


MARTIN H. SMITH COMPANY 
150 Lafayette Street + New Tork 13, 0. ¥, 
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NEUROLOGY is your best source 
of concise practical information 
on diseases of the nervous system 


Every practitioner is frequently faced with medical 
problems associated with the nervous system. 
Nervous dysfunction is often among the first symp- 
toms of many systemic disorders. It is important, 
therefore, to keep abreast of diagnostic procedures 
and treatment methods in the neurologic field. 
Tremendous advances have been made in the un- 
derstanding and treatment of such illnesses as polio- 
myelitis, the epilepsies, brain injuries, parkinson- 
ism, myasthenia gravis, peripheral neuritis. In ad- 
dition to reports on these developments, the journal 
also features a regular treatment review which 
gives the practitioner a comprehensive picture of 
the symptomatology of specific neurologic dis- 
orders together with critical evaluation of current 
treatment methods. 
Sample copy sent on request 





Neurology 84 SOUTH TENTH STREET, MINNEAPOLIS 3, MINN. 


Please add my name to NEUROLOGY subscription list and send me the 
current copy for examination. One year subscription, $8.00. 


NAME , siaisinincneapiiiiadi 


ADDRESS See e 
=|, sionaiiteaiadaiiitadll ZONE | ae 
|} Check enclosed [_] Bill me later 9-1 














“Surety Detesue 


THENFADIL was introduced to the medical profes- 
sion only after it had proved its effectiveness and relative 
safety during three years’ intensive evaluation. 

Pharmacologic studies showed Thenfadil to be up to 
eight times as effective as several leading preparations.*-3 
Clinical studies in hundreds of cases showed Thenfadil to 
possess an average efficiency of 84.5 per cent —statistically 
superior to eleven other antihistaminics showing only 
66 per cent effectiveness. Moreover, Thenfadil proved 


relatively well tolerated. 





Clinical Results with Thenfadil 
oa cates or nimproved| % Benefited 
Hay Fever an 18 27 
Rhinitis 
A thr a 
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adult dosage ranges from 1S to 90 mg. (1 to 6 tat 


Available in tablets of 15 mg., botiles of 100 





“Not all antihistamines cause exactly the 
same reactions. Therefore, it is 

a matter of selecting the most effective 
drug for the individual which 


will cause the fewest side reactions,.”"" 


NFADIL 


} Aydrochloride 
eo WELL TOLERATED 


Antihistaminic 


Also THENFADIL—A.P.C, 
Combined antihistaminic, analgesic, antipy- 
retic for the common cold. 


Description: Each tablet contains 15 mg. 
(‘4 grain) Thenfadil hydrochloride; 0.3 Gm 
(5 grains) acetylsalicylic acid; 0.2 Gm. 
(3 grains) phenacetin; 15 mg. (% grain) 
caffeine. Bottles of 50 tablets. 


mc. 


NEW YORK 18, N.Y. WINDSOR, ONT. 


1. Baughn, William I Indust. Med 
19:413, Sept., 1950 
2. Lands M., Hoppe, J. O., Siegmund, O. H., 
and Luduena, F. P.: Jour. Pharmacol. & Exper. 
45, Jan., 1949 

j 1a, F. P., and Ananenko, Estelle: Jour. 
Allergy, 20:434, Nov., 1949. 
Thenfadil, trademark rex. U. S. & Canada, brand of dethyl- 
andiamine [N.N-dimethyl-N‘- (3-thenyl)-N‘-(2-pyridy!) 
ethylenediamine J 

















HE widespread use of Nupercainal® in hos- 

pital practice can be attributed to its un- 
usual range of effectiveness. In obstetrics, it 
is of value for the relief of hemorrhoids, fis- 
sured nipples, episiotomy—in proctology, for 
fissure in ano—in ophthalmology, for corneal 
pain. Nupercaine is nonirritating, nonnar- 
cotic, lasting in its relief. 


Nupercainal Ointment 


brand of dibucaine ointment, contains 
Nupercaine in a base of lanolin and petrola- 


obstetrics 


1% 


Nupercainal.. 


a reliable surface anesthetic 


tum. Issued in one-ounce tubes with rectal ape 
plicator and one-pound jars for office use. 


Nupercainal Cream 
a nongreasy form, contains 0.5% Nupercaine 
in a scented, water-washable base. Issued in 
collapsible tubes, each containing 114 ounces. 


Nupercainal Ophthalmic Ointment 
contains 0.5% Nupercaine thoroughly dis 
persed in white petrolatum. Issued in ophthale 
mic-tip tubes, each containing 4 grams, 


proctology >’< 


, ophthalmology 











